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CLINICAL AND EXPERIMENTAL 


ROUTINE SKIN lEsTS I\ CHRONIC NEPHRITIS* 


Louis C P IUlbwis MD, Boston Mass 


TN VIEW of the lad of ftuidninontnl I >no«!e(l^c concerning the etiology 
of chrome nephritis, it sceiiied dosinble to do si m tests on a senes of 
patients with this condition m oidtr to determine whether or not a certain 
proportion of them were in pirsensitiii to some particular food protein The 
possibilitj that protein In persensitneiicss might be the basis of renal injury 
IS suggested bs certain e\permientnl eMdence It has been shown for in 
stance, bj Loiigcope ' that reiieatcd siibcutmeoiis shod mg doses of horse 
scrum or egg white in sensitized rabbits so spaced and of such an amount 
that they onlj caused mild simptoiiis, were capable of producing definite 
kidney lesions in a large pioportion of the animals His conclusions were 
later confirmed bi Boughton 

Mnrtm and Pettit,’ whose work has been corroborated by Valerie Radot,* 
obtained pncticalh the same lesults by feeding their rabbits exclusnely on 
powdered milk and meat protein On this diet the animals liied from two 
weeks to file months, and in sonic cases developed a rapidly fatal acute 
nephritis, and m others a more chronic form These ini estigators made no 
attempt, however, to determine w by a high protein diet causes kidney injury , 
they neither described the symptoms in the course of th^ir experiments nor 
apparently subjected their animals to subcutaneous doses of the offending 
protein, or in other manner attempted to determine the existence or non 
existence of anaphylaxis 

Newburgh’ was also able to produce nephritis in rabbits by feeding them 
egg albumen, casein, and soy bean Unquestionably, therefore, a high protein 
diet causes kidney damage in rabbits but the mechanism by which this is 

From the Medical Clinic of the Peter Bent Brleham Hospital Boston. Massachusetts. 
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produced is still oliscuie In animals fed on laige amounts of egg albumen, 
Newbuigb was unable to demonstrate prccipitins in the blood for the ingested 
protein, consequently it uould not appear that anaplijlaxis iias responsible 
for the nepliritis in liis animals 

Some more recent -HOik of Bell and Uaitzell® points out certain pitfalls 
one IS in danger of u hen too close analogies are drai\ n betn een •« hat occurs 
in laboratory animals under expeiimenlal conditions and uhat is found in 
man Thej’' maintain in the fust place that it is very dilliciilt to be certain 
that experimental pioecduics aie alone responsible for kidney lesions, and m 
the second place that a compaiison is still furtliei siibiect to question in xiew 
of the fact that theie aie maikcd difieienccs between the lesions found in 
rabbits which have been subjected to repeated nonfatal iioisoiiing vith foreign 
protein and those found in man In these animals, molco^el, disease of the 
kidney is quite common and often of spontaneous occiiriencc, that is to saj, 
independent of auj' intentional pioecdiire earned out by the inAcstigatoi 
Thej’' conclude that there is no expeiimenlal CMdence that foreign protein 
IS in any way responsible foi chionic ncphiitis in man 

In spite of their evidence to the contiaijq it docs not seem unlikelj that 
hypersensitn eness mav be at the bottom of ccitain cases of chronic nephritis 
in vhich no other ascertain.iblc cause can be found This applies particularly 
to those patients uho present no antecedent acute infections and no histones 
of repeated acute exacerbations of then nephiitis Picsumablj m tins type 
of case, sensitization resulting iii lenal iiijuir might occui through the gastro- 
mtestinal tract That proteins mar, undei certain conditions, be absorbed 
unchanged after ingestion, lias been pictty' definitclv cstablislicd by Schloss 
and Worthen,’ Lust,® Moio,® and othcis, vlio hare shovn the presence of 
unaltered food proteins in the blood of some infants It is not luconcenable 
that absorption of this Ivind miglit account for tlic m.innei in vhich some 
children become hypeisensitn e to pioteins m then diet, though possibly 
sensitization through the gastrointestinal tiact does not alvay's account foi 
liy’^persensitiveness, since there aic cxclusnclv bi east-fed infants vith eczema 
who give positive skin reactions with egg albumen, cov ’s milk or otlier pio- 
teins which they have neiei eaten In order to explain sensitization on 
similar grounds in these cases one would have to assume that unaltered pro 
terns were absorbed by the motliei and excreted unchanged in her milk, so 
that the nursing infant could obtain tlic oftending protein from that soiuce 
This point has been investigated by Sliannoii,^® v ho claims to hai e shown the 
presence of food proteins m mother’s milk by aiiaphy lactic experiments on 
gumea pigs Stuait,^^ however, vas unable to veiiEy' his experiments in 
spite of the fact that he used more delicate methods for identiiying the pres- 
ence of food protein 

Grantmg that an individual is hypersensitive ve are not vitally^ con- 
cerned m this investigation vitli hoiv that condition vas brought about 
We know that foods are capable of causing symptoms of intoxication upon 
ingestion in hypersensitive indniduals An extreme case recently cited by 
Coca^- IS illustrative of this fact In this individual swelling of the lips and 
tongue followed by a generalized piuiitus vould occur when cooked pea 
was taken into the mouth without being swallowed 
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SELECTION or CASES 

The present scries consists of 23 tmselcctecl cases of chrome nephritis 
At first it was tliought ndiisibJe to CTcInde the pitients nho gnie a definite 
historj" of an acute infeetioii imracdiatclj antecediiig their nephritis because 
of the fact that in this tj po of case the renal injurj seemed to be bacterial 
in origin Jlore careful anahsis of their histones, hoirevor, made it apparent 
that one could ne\er be sure m an nidiiidiial instaneo that the infection was 
dircctlj responsible for the iiephiitis On the contrarj might one not be 
dealing uifli an acute c\aocibation of a ehroiiit. process! In other words, 
ms it not reasonable to suppose, tint a prccNisting condition ms onlj being 
stirred up bj the baotcrial toxcinn and not initiated bj it? In faf or of this 
Tien IS the fact that seieiil of the i iscs gnic no histones of an antecedent 
infection, and act the com sc of tliiu disease was interrupted in its progress 
bj acute exacerbations sonietiiiios dirccth folloiiing an infection, at others 
npparenth spontaneous in origin 

In addition to their renal liiston tin patients were carefullj questioned 
ns to whether thea, or am members of their fnmilj, had had asthma, haj 
fever, urtienrin, or chrome bronchitis This was done for tavo purposes, to 
exclude the possible iiidopciideiit existence of taio diseases lu the same pei 
son, and to determine if protein idiosa nciasies are more common m chronic 
ncphntics than in noimnl indiaidmiK One would expect that if nephritis 
avere often caused h> sonsitivation to piotcm, that some of the more gener 
all} rccognwed s}mptoms of protein sensitization would manifest themselaes 
at some time in a coitam propoitioii of the patients 

Each patient aaas further questioned as to whether theie avas anything 
of a dietar} nature which he aaoidod cither because of an actual distaste or 
because it disagreed anth him Tins is an important symptom of intolerance 
to protein, particular]} in childien One commonly finds that a mother has 
been unable to maUo her child cat eggs or diml mill , and subsequent maes 
tigation shoaas that the child is ha peisensitiae to the protein for aahich he 
has an nctiae dislike and couscquentl} lefuses to eat 


SUMMAKir OF CASES 


Case 1— N 0, nged thirty eigUt jeare la October, IDtS, had laflucaza, foUomd 
•hortly by awclluig of the cxtroauties headaches dyspnea weakness, and edema of the syebds 
Course very gradually progrc'siro Since 1913 anne showed a fixed low specific gravity, a 
heavy trace of albumin, moderate number of hyolino and granular casts Blood pressure 
And B U N gradually rose, pthalcm dropped Developed a temanal pericarditis No history 
c£ protein sensitization 

Case 2 — p u , aged lift} two years Hepented nttacks of acute articular rhonmatism 
aad eiysipelas of face on several occasions, in 1917, acute nephritis immediately followed 
erysipelas Since 1915 had had nocturia once Tho functional tests showed a persistent 
nephritis with latterly n blood pressure between 140/84 156/98, pbthalein between 34 and 48 
The unno showed numerous casts and a fixed low speoifio gravity No history of protein 

sensitization 


Case 3 — C B , aged thirty four years, hud scarlet fever in infancy In 191G had 
acuto tonsillitis followed by ncphntis Suffered from severe headaches and weakness smeo 
1917 when urine examiuatiou showed constant albumin and casts Course gradually pro 
gresaive Latterly blood pressure over 200 systolic, pbthalem below 20 per cent, BUdl 
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slighth clcsated Noteworthy persistence of red blood cells m the unne No history of 
protein sensitization 

Case 4 — H G B, aged tiientj three jears Following influenza in 1919 developed 
symptoms of acute nephritis In 1921 because of persistent hacmatuna a double renal de 
capsulation performed without benefit Renal functional tests persistently lerj slightly im 
paired Ilaematuria persists with occasional periods of acute c\acerbation Has always 
disliked eggs Bight months previous to liming skin tests, had lines of two davs’ duration 
No other history of protein sensitization 

Case 9 — E W, aged twcnti si\ a cars, has had nuincroiis licad colds for a cars Mucli 
infection around the teeth since childhood In 1917 complained of a gradual onset cvlend 
mg oacr a period of montlis, of failing aisioii, hcadnche, and edema At this time there 
was a well ^narked albuminuric retinitis The blood pressure aaas 240/140 and the urine 
showed a trace of albumin and an occasional ha aline cast Since then the course has been 
stcadila, but a era slowla progressne, lalclj complicated ba an acute pericarditis No histora 
of protein sensitization 

Case G — R H, aged nineteen acars, lind staeral attacks of tonsillitis in childhood 
In 1919, Without known cause, pufiincss of face and edema of lower extremities deaelopcd 
Six months later had a mild attack of influenza followed bj an acute nephritis In 1921 
another acute attack with general anasarca, edema of retina and disc®, urinnn retention, 
modcratcli ele'ated blood pressure, but good renal function One month later had a similar 
but more soiero attack with good renal function but with coiuulsions, Clic' no Stokes rcspira 
tion, and coma Blood pressure at times 220/lo4 Numerous hemorrhages occurred in both 
ejes Improicment set in graduallj Since then the progress has been steadily down lull, 
with a slow drop in renal function No histon of protein sensitization 

Case 7 — IV J D, aged sixtx jears, has had djspnca, palpitations of the heart, and 
procordial pain on exertion for a number of jears Phxsical examination revealed an en 
larged heart, accentuated A,, and a blood pressure of 102/105 Phthalem elimination 
slightlj impaired Urine showed a ven <-'ii{fht trace of albumin and rare graular casts 
No history of protein sensitization 

Case 8 — R A, aged twontj seicn jears History of nephritis for ten months Acute 
symptoms developed inimodiatelj following an extensive, reddened, scaly eruption of the 
face Course rapid! j down hill with a progressne impairment in renal function No history 
of protein sensitization 

Case 9 — B M, liad a chronic cough for years Tonsillitis and scarlet fever in child 
hood Following the scarlet fever had dizziness, blurred vision and nausea, also cocma 
of the lower extremities Since primary attack these symptoms have recurred at intervals 
and for several years the patient has had nocturia Had coniiilsions during two preg 
nancies, winch had to be terminated Renal function not depresoed Uiinc showed moderate 
to numerous hyaluie casts, some with fat, rare to moderate red blood colls No history of 
protem sensitization 

Case 10 — H B D, aged twenty years, had diphthena eight years ago For seven 
years has had headaches and nose bleeds Four years before noticed pulfiness of the cie 
lids Lately has felt tired and weak Except for slight edema, physical axamination nega 
tive Renal functional tests normal No elevation of blood pressure Urine shows slight 
trace of albumin casts, and persistent red blood cells No history of protein sensitization 

Case 11 — H B , aged nineteen years, has had no past illnesses Six months before 
began to suffer from malaise and a general tired feeling Five and one half months before 
edema of eyelids appeared Aside from large tonsils and edema of eyelids and lower ox 
tremities, physical examination essentially negative Renal function very slightly depressed 
at times Blood pressure occasionally a triflo elexated The unne showed a trace to a 
large trace of albumin, numerous fatty and granular casts, rare to numerous red blood 
cells No history of protein sensitization 
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Case 22 —A L If aged thirty eight Acute nephritis a year before following 

pneumonia Smeo then the urine has persisted to show albumin, casts and red blood cells 
Bena) function is good, blood pressure slightly elevated at times "No history of protein 
sensitization 

Gt.SE 23 — I ngod fourteen jcirs Fneumoma twice once in infancy and onco 

three icara before Tonsilbtr*? cieral times the last attack quite recently Patient felt 
well until a icar and a half before when nithoat apparent cause, she noted general weak 
ness and shortnc'ss of breath on e\ertJO!i In September of tho same rear, following a 
Ecvcrc cold> her face became icr\ pu^T^ There were no other symptoms of nephntis Ex 
aminalion showed a gcncml nnn area with sccomlarj anemia The anno contained albumin 
casts of all dcscriptHui'i and modi rate to numerous ted blood corpuscles The blood pressure 
was 140/100 There was no impairment in renal function Tho course has remained eta 
tionan except for the fact that thcro hn\e boon periods in which the edema has entirely 
subsided ISo lu^toiy of protein scnsitiration 

Case 14 — M B, aged thirt> four jcirs Diphtheria at two jeara A year before 
began haiijig swelling of ankles which soon •»|»read upward to the legs and thighs Except 
for moderate shortncM of breath on exertion felt quite wcU The urme showed albumin 
and casts Rennl functional tests »howc«l a slight impairment at first but nono latclj 
There was no elciation m blood pressure Upon an Epstem diet tho edema almost entirely 
cleared up and patient felt much better No historj of protein sensitization 

Case is — S S, aged forii muc jcara Slight palpitation of tho heart and dyspnea 

oa exertion swelling of tlio leg and uoctuna for three years Seven months before ad 
mission to hospital began to suffer from dizzme s blurred vision norroasness and insonmia 
This was at the time of her last nien«;truil period Pli>sjcal examination showed a moder 
ately enlriTged heart with a blowing apical «vstohc murmur slight pitting edema of tho 
huts and sclerosed The blood pro un was 205/120 There was no impairment m 

renal function, and the unuo was ncgntiic This npparenth is a case of vascular hyper 
tension end not of nqdiriti'i No liistorv if protein sensitization 

Case 10— P T aged thirtj lears Diphthtna at aix jears of age mild influenza in 

2018 In June 1920, had feet strapped to support fallen arches Noticed at this time 

awelhag of feet and nnlles. No other sjoiiptoms TJio renal functional tests remained 
normal at all times There was no elemtion of blood pro«suro Tho unne showed consid 
erable albumin, b^abno nnd granular casts oiuc fatty casts free fat and red blood cells 
Course on the whole was stationar\ Latch there has been a iccurrenco of edema No 
hjstOT} of protein sensitization 

Case 17 — T B aged thirtj two jears has had asthma for fifteen years also 

for Bcvcral years hay fcior coming oa in September and remaining until the first frost 
Gradual onset sc\cn monthB before vfith general weakness and mild edema of the ankles 
No antecedent infections Blood pressure and renal functional tests normal Tho urine 
Bhowod a persistent trace of albumin numerous h>almG casts rare to modernto granular and 
feiv fatty casts, also mrc to numerous red blood colls and white blood cells 

Case 18 — H C, aged twelve years, repeated attacks of soro throat One and one half 
jears ago suddenly developed edema of tho faco and lower extremities Vomited for & 
'\oek and had several convulsions At this time tho unne showed numerous granular and 
Wline casta and was of low fixed specific graxaty, tho blood pressure was 200/lo0 A year 
^ater the child had an acute attack of tonsiIUtis accompanied by renewed signs of active 
destruction of the kidneys Tho course has been very gradually progre sive No history 
®f protem intolerance 

Case ID — S C, aged forty five jeare nlways well up to fourteen months before, 
«hcn two to three days following an attack of grip hematuria and swellmg of the lower 
^tremitiea were noticed Upon rest in bed the swelling and hematuna gradually diaap 
P®fired She resumed her housework and felt quite well until three months beforo when 
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tho Bivcllmg of her ]owor extromitics returned, and )icr abdomen began to enlarge The 
blood pressure was 103/100, the phthalein 10 per cent, the unno shoued a trace of albumin 
and numerous hj aline and granular casts No historj of protein sensitization 

Case 20 — J P, aged forti lears Menslcs and smallpo'^ carlv in life Tuo jears 
before, patient caught cold while bathing and developed a seicrc, productne cough At 
the same time became short of breath on exertion, this persisted until six weeks before 
admission to the hospital 1111011 , in addition to the cough, she complained of a loss of 
appetite and siielling of the feet For tiio icars she had hid nocturia The urine 
porsistcntlj showed signs of active kidney destruction Her condition grew rapidlj and 
progressiveli worse She died in uremic coma No history of protein sensitization 

Case 21 — C n, aged twenty fno jears Diphtheria in childhood, and tonsillitis cverj 
uiiiter until tonsillcclonn three loars before Ihirtceii months before admission, during 
sixth pregnaucj, began liaiing failing Msion ind suboccipit il heulachcs Tno months 
later convulsions set in, and patient had a premature labor Mas better for a time then 
gradually got worse BUN increased, phthalein depressed Urine shoacd a large trace 
of albumin and numerous casts of all descriptions No luston of protein sensitization 

Case 23 — C, aged fortj three jears Childhood diseases, including scarlet fever 
During pregnancy fifteen rears before had general anasarca, headache, marked albuminuria 
Another pregnancy six rears boforc resulted in a miscarriage Has had nocturia 1 to 3 
times for fifteen years Also mdd, occasional puffincss of tho anlJcs and frequent head 
aches for fifteen jears For two years has been short of breath upon tho slightest e\er 
tion, and for seven months her eyesight has been failing Ectinal examination revealed a 
marked albuminuric retinitis The BUN rvas normal, tho phthalein shghtlj depressed 
Tho unno showed a largo trace of albumin and numerous hr aline and granular casts. No 
history of protein sensitization 

Case 23 — J P M , aged forty eight years Occasional mild sore throat for years, 
and measles and tj’phoid in childhood Was examined and pissed for life insurance ten rears 
before One year before began haring nocturia 2 to 4 times, otherwise felt perfectly rvel’ 
Pour months boforc, vias refused an increase 111 1ns life insurance on account of albumin in 
the urine Three weeks before began having trouble vntli lus eyes, the sight failing rapidly 
smee. Physical examination shoned marked arteriosclerosis rvith hj-pertension, and a severe 
retinitis Benal functional tests depressed Tho urine showed considerable albumin, hyabno 
and granular casts, and red blood colls No history of protein sensitization 

PnOTEINS EXIPLOAED FOB THE SKIN TESTS 

Only the moie common food inotcins xveie oraplojed for skin tests, since 
it seemed reasonable to assume that if chiomc nephiitis ueic the lesult of 
sensitization of,dietaiy oiigin, substances uliieh ueie fiequently eaten could 
alone be held responsible f 01 the 1 enal injury , for it i\ ould be difficult to con- 
ceive how a condition, piesumably dependent on repeated piotem leactious 
could be caused by a piotem only raiely eaten 

The same proteins xvere employed foi the skin tests in ex ery case They 
xvere applied cutaneously bv the Walkei technic That is to say, small cuts 
were made in the skm of the foieaim, just deep enough to penetrate the 
supeificial lajeis but not to diaxv blood A protein in poxvdered foim xvas 
placed on each of these cuts except one, and a drop of decinoimal sodium 
hydroxide added to act as solvent Fiom time to time the sites xxere moist- 
ened with the sodium hydroxide, and at the end of half an hour the proteins 
were washed off and readings made Poi contiol a cut xvas made, upon 
which decmormal sodium hj dioxide alone was placed In inteipieting le- 
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suits, n positive reaction ^\'ls considered as one consisting of a wlieal, at least 
05 cm in diameter, surrounded Ii^ a ■variable zone of erythema, vliile if 
tlicre were onlj a zone of cn tliunn of from 15 to 20 mm in diameter, but 
no wheal, tlie icnction was termed doubtful Of course, a comparison with 
the control site is important in tverv case, but particularly in cases of 
doubtful reactions since the lattei lescmblc closely nouspeude iriitativc 
phenomena Consofiucnth , uhenever a doubtful leaction was obtained it 
was repeated on a fresli site that same day and on a subsequent day Only 
if the reaction mas repeatedly obtained was it iccorded ns of possible sig 
mtieancc The tested sites uerc again m^pocted at the end of twenty foui 
hours for the possible development of delaacd reactions 


FOOD PaOTEI S CMrLO\np CLrVNEOtsI\ 


1 ’Wlicit gJobu)jn 

2 Wheat jjlutcnm 
^ Wheat glia^ia 
4 Oat 

o Barley 
G Rvo 


7 Jljco 
S Potato 
9 Pea 

10 J3can 

11 Tomato 

12 Egg \ lute 


33 Lact yibumeo 
14 Casein 
lo Cocoa 
K Bed 
r Lorab 
Is Pork 


19 Chjekea 

20 Hahbnt 
-1 CodUsh 
22 Salmon 


Since n number of flio pntionfs )i id snftcred from repeated attacks of 
tonsillitis or had infected teeth it Has thought adsisablt to test them slso 
nitli bacterial mcemes of the more common mouth organisms with the mow 
that possibU thci might sho\r a soiisilizntion to some bsettrial protein For 
this purpose the more delicate infraciitaneous method u as emploj ed because 
the aacoines svhiob ivo used for the puiposc were fairlj dilute when com 
pared with the proteins applied in poaidcrcd form, and couscquently it uas 
thought that a mild positiae reaction might appear by this method when 
the less delicate cutaneous application aiould fail to loact Briefly the am 
was cleansed with alcohol and about 0 05 cc of the aaeeine was injected 
intradcrmallj arith a aeij fmt needle The sire of the initial wheal uas 
noted, and a iliial leading was made at the end of half an hour and again 
m tu enty four hours Wlien an autogenous a aceme had been made from the 
patient’s tonsils or infected tooth socket a sKm test was also performed with 
the latter 


VACCINES EMPtOlED lOr INTHADErMAL rtSTS 

Streptococcus pyogenes Streptococcus luitis Streptococcus fccalis 

Streptococcus infrequens Streptococcus aolrvarrus Staphylococcus aureus 

Streptococcus angiaosus 


BESUnTS 

The aeeompanjing chart shows that onU two cases gaae defimtclj posi 
tive reactions to food piotcms Case 4 had been unable to cat eggs from child 
hood because be disliked them and because he bad learned from experience 
that fhej disagreed with him, causing considerable epigastric distress On 
one Occasion, i jeai previous to doing the skia tests he had had a mild 
attack of urticaria lasting two dajs but othennse his history was negative 
regarding protein hypersensitiveness There was a mild reaction to egg white 
in this case Upon reviewing the history of his nephritis, one sees that the 
onset w as sudden, follow ing an ittacl of influenza, and the subsequent course 



Chart 
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IS rather remarhnhle m showing i persistent fairly severe hematuria An 
intracutnneous test uith Stiphylococeus aureus gave a doubtful reaction 
In Case 7, a man of tliirtj two jcirs of age there was a history of asthma 
of fifteen vears standing This patient claimed that his first attachs occurred 
while working in a stable, and were accompanied by sneezing, running of 
the ejes and nose At first his attacks were closelv associated with stable 
work though the patient was inclined to blame oats rather than horses for 
his condition, since the handling of oats always brought on an attack Two 
vears after Ins onset his asthma occurred at anj time, but particularly at 
night and during damp weather For boaeral } cars he has also had hay fe\ er, 
coming on rcgularh m Septemher and lasting until cold weather Cutaneous 
tests in this case were stronglj positive with barlcj oat, rje, and somewhat 
less strongly with wheat and ragweed The nephritis was of gradual onset 
and of onlv seven months duration These two cases were the only ones 
that gave histones suggesting hv perscnsitiv cness to food proteins and they 
were the onlv ones that gave positive reactions with food proteins Four 
patients gave doubtful reactions Case 10 to nee, Case 13 to rje. Case 16 to 
pea and Case 22 to harlej 

Intracutancous tests with the bacteual proteins were entirclj unsatis 
factor} Of the 18 cases tested none gave positive results There were 6 
cases in which the leaotions were doubtful, 5 of these with Staphylococeus 
aureus, and 1 with Stieptoooocus iiifroquens Four cases were tested with 
their autogenous vaccines, but even with the bacterial vaccines obtamed from 
their teeth or tonsils negative results were obtamed Case 3 gave a doubtful 
reaction with Staph} looocous aureus but negative with his autogenous vac 
ernes winch were respcotiv ely. Streptococcus mifis from an infected tooth 
and Streptococcus pv ogenes from the tonsils Case 11 reacted doubtfully 
with Streptoeoceus infrcqucns, but gave no reaction with Ins autogenous vao 
cme, whieh was a Streptococcus fecalis recovered from the tonsils 

coNCLuaovs 

Prom this senes one can draw no conclusions If the skin test is an 
accurate mde\ of protein sensitization it would seem that chronic nephritis 
IS not commonl} caused h} proteins dcriv ed from the food But on the other 
hand, there is abundant evidence elsewhere in the literature to show that 
protein sensitization nia} ovist m spite of repeated negative skin tests, and 
therefore this problem will have to be studied further before anv decision 
can he made 
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BLOOD UKIC ACID IN NEPHRITIS'* 


By Willtaji Paul Holbrook, j\I D , and Howard Daws Haskins, M D , 

Portland, Oregon 


T he aim of the woik reported in this papei was to deteimiiie the clinical 
value of estimations of the line acid of the blood as an indication of kidiicj 
impairment Foi this puipose a study was made of 138 hospital cases, mcluding 
estimations of uiea, cicatiniii, uiic acid and hcmoglohm of blood, unne exami- 
nation, functional tests and blood picssuie, m addition to noting the age, his- 
tory and clinical ohscnations Fiftj-onc of these cases wcie not used in pic- 
paimg this papei eithei because they proved to be nonncphiitic or because the 
nephntis was complicated bj' othei conditions 

AYe haic been inteiesled m uiic acid determinations for seieral jeais, 
chiefly because of the numeious statements in the literatuie that uiic acid is 
excreted by the kidnev with gicatci difficulty than urea or cieatinin, and that, 
theiefore, its ictention gives the cailicst indication of lenal impainncnt JHcrs, 
Fine and LouglP state that iiiic acid retention oecuis before uiea or crcatinin 
aie increased Baumann, Hansman, Dams and Stevens- belies c that uxic acid 
deteimination is piobabl-y the most delicate index of leiial function Upham 
and Higlcj^ claim that uiic acid is tlic most difficult of all the waste pioducls 
to exeietc Myeis and Killian* also confiim that opinion 

AVe suspected that the cuiieiit methods of estimating uiic acid might be 
uiisatisfactoiy , so we made a careful study of this question fust This woik is 
reported in a leceiit papei ° We compaicd the results on 55 noiinal blood speci- 
mens by three methods, namely, the silvci lactate and zinc chloride precipita- 
tion methods and the direct method None of the methods were entiiclv satis- 
factorj' for a uiic acid content of 1 5 to 3 7 mg per 100 c c of blood, the direct 
method being the worst of the three AVe were able, bower er, to introduce a 
modification into each of the methods so that tliej’’ jieldcd good results On 
trying these three modified methods with 25 hospital bloods, as well as with 
normal bloods, we secured verj good results that show little variation by the 
different methods Haring determined horv to secure accurate iiiic acid estima- 
tions) rve were in a better position to make an inteUigent stiidj' of the clinical 
value of such estimations 

After elimmating all cases in which the blood chemistry findings nught he 
due in part to some condition besides a definite Indnev lesion, there remain ST 
cases of nephritis of various types No cases are included in which metabolic 
disorders play any part A summary of the results arranged in the order of 
the urea nitrogen content of the blood is given in Table I Most of the results 
(i e , up to 96 mg urea N) are shorrm graphically in Cliart 1, enabling one to 

•From the Department ot Blochemistrj TJnhersltr ot Oreeon Medical School Portland 
Oregon 

Kecelved for publication April 18 192C 
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sec at a glance tlio comparati\o lc\cl of the nnc acid, creatimn and urea lutro 
gen content of the blood m these cases The Une drawn at 16 mg urea N, is the 
diMdmg line between normal figures and figures indicating retention This line 
represents 4 mg of uric acid and 1 6 mg of creatimn 

DISCUSSION 

The 12 cases that show no retention consisted of (1) cases of focal embohe 
nephritis (blood and casts in the unne, and a definite focus of infection), (2) 
seieral cases of carlj acute ncpbntis and (3) cases of hypertension (trace of 
albumin and occasional casts in the urine) 


TAnsL I 

Ufei ISiTiocEN, Uric tcip AND Cl EATi-MN CONTEST Or NErurmo Bloods 


MTiraEF' 

OF 

CASES 

RANGE or 

unEA^ 

AS MG 

RANGE or 

UnCACZTJ 
&IG ! 

RANGE OF ! 
CPFATIMN 
MG 

NO CASES' 
HAVING 
r ITIIOL 
OPEA N 

NO CASES 
HAVING 
PATHOL, 
uric ACID 

■NO CASES 
j HAVING 

1 NORMAL 
uric ACID 

NO CASES 
HAMNO 
PATHOL. 
CREATIMN 

NO CASES 
lIA\TNO 
NORM All 

CRE.\TININ 

12 

8- 15 

1 2- 3 ^ j 

12-14 

none 

none 

12 

none 

12 

2C 

IG- 24 

1 7- 4 0 1 

12-2 3 

2C 

none 

20 

0 

20 

£9 1 

2s>- 50 

15- 54j 

13-3 1 

2^ 

9 

20 

20 

3 

20 

51-36" 

2 2-13 3 i 

2a3-9 0 

20 

17 

3 

so 

none 

87 


1 

1 

7j 

20 


52 1 



Urea retention In SS par cant cf the ciwo** CroaUnJn rctcniion in $0 per cent of thr 
^*5. Uric add retention In 30 per cent of the cnBC^ 


In the fiist group of oases t)i it show pathologic findings the urea N content 
IS from 16 to 24 mg , wbicli is the nnge of earlj ictcntion Not a single one of 
the 2G eases shows une acid rclcntioii In the noNt group which compiises the 
cases showing moderate retention, onl' 6 out of the 29 hod urio acid retention 
in addition to the uvea retention In the group of imilcd retention (51 to 367 
mg urea N) 3 of the une acid findings wcio normal In these 3 cases with 
normal une acid content the lowest crentmm estimation was 2 7 mg and the 
lowest urea N was 62 mg This failure of nnc scid retention when marked 
retention was indicated In the content of othci substances, is difficult to under 
stand, etcept possiblj on the supposition of diminished production of une acid 

On the other hand, tlieie was retention of cieatmin m 46 of the 49 cases in 
the last two groups (2a mg or more of urea N) The 3 cases basing normal 
creatmm gaie urea N estimations below 30 mg The general tendency toward 
increase of cicatnim paralleling distinct ineieaso of luea N is well shown in 
Chart 1 

Summarizing the 87 cases of nephiifis 86 per cent showed urea retention 
60 per cent showed creatimn retention and only 30 per cent showed nnc acid 
retention The latter lesnlts are inconsistent with the idea that uric acid is the 
first substance to be letained in consequence of damage to the kidneys In our 
series of eases une acid estimations haie gii cn no information of diagnostic or 
prognostic aalue that was not giicn m a raoic reliable way by the urea and 
creatmm estimations 

As has been pointed out by others creatmm estimations are aaluable in 
certain cases as an aid to prognosis Thirteen, of our cases gaie crcatmin esti 
oiatmus of 4 9 mg or more Twelyc of these haie died The remaining one has 
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recovered and shows no retention It was in all piobability a case of sympa- 
thetic amina following nephiectomy The letention disappeared in a few days 
We consider creatmin estimation valuable also as a check on urea estima- 
tion, particulaily in cases of marked retention The cuive foi creatmin content 
runs loughly parallel to the urea curve (above 25 mg uica N), as sliovm bv 
Chart 1 In contrast with this point it will be noticed that the cune for uiic 
acid shows no i elation whatever to the othci curves 

Estimations of sodium chloiide weie made in all the cases, but we do not 
report them because we have been unable to attach any significance to them The 



Chart 1 — Cun es for the Creatinin Uric Acid and Urea N Content of Nephritic Bloods 
The line dlvldlnff normal and patholofflc andlngs represents IB mg urea N 4 mg uric acid 
and 1 6 mg creatinin The urea content at any paitlcular point on the uppermost curve 
can be read by referring to the agures In the margin To read the creatinin content from 
the middle curve the marginal agure must be divided bv 10 The uric acid content Is found 
by dividing the marginal figure by 4 

estimations seemed to be of no clinical value until they' lose to nearly 600 mg 
per 100 c c of blood Very few of the cases gaie an estimation as high as that 
even with marked letention of urea and creatinm No diffeience m chloride 
content was obseiwed in cases with edema and without edema 

The question of the range of normal findings for a paiticular constituent 
of blood IS qmte vital in blood chemistry woik Prom a laige senes of estima- 
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tions 110 coueludo tlmt urea In normals ran from 7 to 15 mg per 100 cc of 
blood, and that more estimations are near 8 mg thin arc neai 14 mg All re 
suits aboie 15 mg seem to us to call for attention clmieally In a previous 
paper' wo reported tbo range of urie acid m 55 noimal persons as 1 5 to 3 7 mg , 
but it 13 probable that the results arc not clmicallj sigmiicant until 4 mg is 
reached The range of oicatimn noimals is in our opinion much lower than is 
ordmanij stated, probablj 1 to 1 6 mg We Im c not seeured an estimation 
above IG mg lu normal oi in nonnephritie indiaiduals AVe found a wide 
\anation of sodium cbloiide content in normal bloods running from 316 to 550 
mg per 100 c e 

Attention has bcou, called to the possible cftcct of diet (oNOgeiious pnnns) 
on the uric acid content of the blood This was not a factor in the cases lo 
ported in tins paper, since all of llit 87 nepbntics were in the hospital on a 
low protein diet 

It may be ashed, how was it that others secured pathologically significant 
uric acid estimations m the caihest stage of retention avhile wo had onlj one 
such estimation in all the cases showing less than 30 mg of urea N? The onlj 
suggestion that occurs to us is that all of that prevuous work was done bclore 
the obscnatiou was made that stinatioii" icsults in distinct increase of blood 
line aeid It is apparent non tint tlieic is a relationship between ketosis and 
inercascd unc acid content of the blood This has been emphasized in a recent 
paper’ on the effect of high fat diets AVc consider it possible therefore, that 
the preaaous uno acid findings, which were interpreted as indicating retention, 
were rcallj due to dioiarj factors that were not recognized at the time 

lleiliods — seemed desirable to make all estimations on the protein free 
filtrate prepared bj Fohn’s tungstic acid method A smaller amount of blood 
suffices for cnrrjing out the methods It gives greater unifoiaratj m handlmg 
bloods, also greater leewav lu doing the laboratory work because the filtrate 
keeps satisfactonly when saturated with toluol 

Urea !f esttmaUon — Oui standard method consists in warming 4 ce of 
oxalated whole blood mixed with urca'c and buffer phosphate for thirty min 
utes adding potassium carbonate reagent and hi aeration drawing the ammonia 
over into 25 eo of N/70 acid After titration of the aeid left unneutralized, 
the urea N is easilj calculated This method must be started while the blood is 
still fresh It was difficult at times to find opportunity to run the estimation 
promptly, also in some cases 4 c c of blood could not he spared 

Folm* suggests a method using a small amount of blood filtrate in which 
the final step is ncsslenzation Never having been convinced that nesslenza 
hon and colonmetne estimations of ammonia are desurablo or necessary, we 
have changed Polin’s method so as to permit of titration 

TccJiiwc — ^Measure 10 e c of blood filtrate into a large pyrex test tube and 
odd lee each of urease solution and bufiier solution Warm m a water bath at 
about 55° C for fifteen minutes Add 5 drops of caprylic alcohol, two glass 
heads, and 2 c c of saturated borax solution Connect at once with the con 
denser (wo use a Hopkins’ bulb fitted to the pyrex tube with a rubber stopper 
and a 25 c c pipette as a deln ery tube attached to the free end of the bulb) 
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Add 5 cc of N/70 acid, 5 cc of watei and 1 cc of 0 05 pei cent sodium 
alizarin sulplionate solution to a slioit test tube (1 mcli diametci), and then 
adjust the tip of the appaiatus so that it is in the liquid Heat nith a small 
flame from a mieioburner About foui minutes’ boiling is gen ei ally required, 
but continue the distillation foi a full minute aftei steam comes o\ei Dui- 
ing the last half minute keep the tip of the delivery tube laised slightly aboie 
the acid solution (we lovei the test tube by the use of blocks) Rinse off the 
tip with a little distilled vatci Titiatc the distillate mivtuic with N/350 
sodium hydroNide 

Calculation — Subtiaet the cc used foi titiation from the titiation figuie 
for the contiol (lun this contiol once a dai using mease and all icagents but no 
filtiate), then multiply by 4, the icsult is milligrams of uiea N in 100 cc ol 
blood 

Fcagcnis — (1) Uiease solution guild up a tablet of mease (0 1 giu ) in a 
moitai and mix thoioughly with 5 ec of watei (2) Buffei solution dissohe 
2 8 gm of sodium pi lophosphate ni 100 ec of N^'IO phosphoiic acid (S) 
N/350 sodium hydioside picpaie a stock solution of N/35 NaOH and keep if 
in a nonsol oi pviCN flask fioin this piepaic each xvLck a siqiplv of N'350 solu- 
tion bi makmg a 1 in 10 dilution 

Note — The method was cheeked against the staiidaul whole blood method 
by lunning both methods on the fiist 34 eases (mca N van mg fiom 8 to 200 
mg ) The laiiation in the lesults bv the two methods was small, and in mam 
cases thei agioed as closely as dupheates bv one method The filtiate method 
was, theiefoie, adopted foi the lost of the cases, checked occasionally bi estima- 
tion In the standaid method 

Uuc acid estimuhon — The diicct method (Foliu-Bencdict) as modified be 
us- was used It is necessan to icpcat the warning gnen in oui picvious paper 
that the direct method as oidinaiih earned out is veiy unsatisfacton when tlio 
eoncentiation of mic acid is below 4 mg With our modification, howevei, 
which consists in adding 05 cc of pme uiic acid solution (equivalent to add- 
ing 2 mg of uiie acid to 100 c c of blood) to 5 c c of blood filtiate befoi-c add- 
ing Polin’s sodium cianide and phosphotungstic leagents, the color that is 
developed is satistactoi> foi estimation, and the results are quite aecmate 
When theie is a vanation fiom the check method (piecipitation bv sihei oi 
zme) it IS geneially on the side of slight excess For lesearch aecmaci a cheek 
method should be lun, we belieie, whenevei the diiect method gives lesults 
above the noimal content of the blood 

Recently Benedict® and Huntei and Eagles'® have lepoited the isolation of 
a new' substance fi om blood w’liieh gn es a blue coloi w'lth the une acid reagents 
This compound is supposed to be lesponsible for the occasional excess estima- 
tion by the direct method as compaied wnth that hi the check method Appai- 
cntly the oecunence of this substance in hospital bloods is infiequent It is 
possible that Pohn’s impioved phosphotungstic leagent may not react to this 
substance, so that the new' leagent should be used by prefeience The color de- 
veloped by the aid ot this reagent is bettei foi estimation than that pioduced 
by Polin’s older leagent The latter, howevei, is fanh satisfaetoii 
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Crcatinin cslimaiton — Polm’s method' mis used Measured portions of 
blood iiltiato and of standard cieatnim solution aic treated simultaneous!} with 
frcslih prepared leagent made b} rai\iiig picric acid solution with sodium 
h}dro\ido and are then compared m the coloumeter 

Soditim dilondc csfiiiinliou ~ Whitchoni's method” uas used The Cl of 
blood liliiatc is precipitated nith standard sihtr iiitiatc and the cvccss of sihei 
remaining in solution is titrated with snlphoci aiiate using feiiio alum as the 
indicator 


CONCLUSIONS 

1 line acid determinations cannot be used climcallj as i leliablc uidica 
lion of hidnc} impaument Viie acid is not retained m the blood at an earlier 
stage of nephntis than is utca 

2 Creatmm estimation is mmh more lalnablc agiccing appiovimateh 
with the urea results and seising as a dicch on the lattei High estimations arc 
icr) significant foi piognosis 

3 Urea estimations nie flic most iiliible and significant of the blood ehem 
istrj findings in nephritis Csiimilinn of iiien in blond filtiate bj Polin's 
method using titration instead of noNsIcii/afion is sen adsantageous 

•1 Sodium chloride ostimiliiin mcMs siuli snimhlc lesnlts that its anlne in 
nephritis is son doubtful 
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BEDUOIWG SUBSTAA'CES JN THE HEINE* 


By E D Leas, MD Clevelind, Ohio 

'J’HE subject matter m this rcpoit is not nen material but is piesented nitli 
the idea of reviewing a fen well known but often foi gotten facts 
It has man} times been recorded that the admimstiation of salicjlates will 
give a reducing substance in the urine, avhich cannot be differentiated from 
sugar by the leduotion test alone Other substances giving a similar reaction 
arc lin e acid, ercatinme, simple aldehjdes, foi malm and chloroform Occa 

'I'S Department of Medicine of Western Keserve Unlrerslts nnd The Lakeside 

ejeia, Cleveland Ohio 

Recched for publication, April 16 1926 
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Table I* 


CASE NO 

PATE 

DRUG 

AMOUNT OF DEDO 

liPDUCING SUBSTANCE IN UBINE 

1 

12/27/25 

0 

0 

0 


12/28/25 

Sod Sal 

1 

0 


12/29/25 

( / H 

540 gr 

0 50% 


12/30/25 

it tl 


0 

o 

12/23/25 

Tlijnioi 

1 

0 310% 


12/24/25 

Cinchophon 


0 150% 


12/25/25 

t « 


0 


12/20/25 

tt 

500 gr 

0 200% 


12/27/25 

i< 


V F T 


12/28/25 

t t 


0 208% 


12/29/25 



0 277% 


12/30/25 


0 

4^1 ss than 0 150% 

M 

12/17/25 

0 

0 

0 


12/18/25 

Cinclioplicn 

210 gr 

V T T 


12/19/25 

< ( 


r T 


12/20/25 


0 

0 


12/21/25 


0 



12/22/25 


0 

Less than 0 15% 


12/23/25 


0 

V F T 


12/24/25 


0 

0 


12/25/25 


0 

0 


12/30/25 


0 

0 


12/27/25 


0 

0 


12/28/25 


0 

0 


12/29/25 


0 

4 ( ss than 0 15% 


12/30/25 


0 

V F T 


12/31/25 


0 

0 

4 

12/11/25 

0 

0 

0 


12/11/25 

Ciuchophcn 

150 gr 

0 


12/12/25 

tt 


0 227% 


12/13/25 

Sod Sal 

C40 gr 

V r T 


12/14/25 

tt tt 


0 

5 

12/13/25 

0 

0 

0 


12/13/25 

Cinclioplicn 


0 


12/14/25 

tt 


0 


12/15/25 

t < 

240 gr 

0 


12/10/25 

tt 


V F T 


12/17/25 

t t 


4a ss than 0 15% 

6 

12/14/25 

0 

0 

0 


12/14/25 

Cinchophcn 


0 


12/15/25 



0 


12/16/25 

tt 


0 2087o 


12/17/25 

tt 

240 gr 

4 i ss than 0 15% 


12/18/25 

tt 


“ “ 0 15% 


12/19/25 

1 1 


0 


12/20/25 

it 


0 250% 


12/21/25 

0 


0 316% 


12/22/25 

Sod Sal 


0 330% 


12/23/25 

t t t i 


0 430% 


12/24/25 

tt ft 


0 330% 


12/26/25 

ft tt 


0 250% 


12/27/25 

tt tt 

1700 gr 

0 227% 


12/28/25 

tt tt 


0 150% 


12/29/25 

ft ft 


IjOss than 0 150% 


12/30/25 

tt tt 


“ " 0 150% 


12/31/25 

tt tt 


0 


1/ 1/26 

Tolysin 

Gr XV q21i 

0 


1/ 2/25 



0 


1/ 3/26 



’’ pss than 0 150% 


*I Tvish to thank George Thomgate, MD for his aid in securing the data in tills inlii 


-s 
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TABTC I — CO\T'0 


C\SE NO 


S 


0 


10 


11 


DATL 

01 UO 

AifOUKT OP »! UO \ TEOICINO BURST UfCfi IK URFSTE 

1./ -/.j 

0 

0 

3S/ S/2S 

CiBcitophtn 

10«# gr 0 

1./ 3/25 


V P T 

12/ 4/23 

0 

0 0 

12/ 5/25 

0 

0 0 

12/ 0/23 

0 

0 0 

12/ 7/25 

0 

0 0 

3/24/25 

0 

0 0 

3/27/25 

CfudioplK'n 

!,>*» gr 

3/20/25 


4- 

3/aT/2j 

0 

0 0 

3/2S/25 

CmcUophcu 

0 

V2V05 


0 

3/30/25 


012% 

3/31/25 


4 

4/ 1/23 


4)J RT J- 

4/ 2/25 


0 40*^ 

4/ V23 


0 25‘/<> 

4/ 4/2 J 


4 

V 5/25 


0 337o 

4/ 0/2a 


+ 

i/ -/2^ 


+ 

4/ 2/2) 

0 

0 0 

4/ 2/25 

CmchopUoii 

140 gr 0 

V 5/23 


0 25% 

4/ 4/25 

0 

- 

4/ 5/2) 

0 

- 

4/ C/23 

0 

- 

4/ 7/2j 

0 

0 2o% 

4/ 8/25 

0 

0 

4/ 9/25 

0 

0 20% 

4/10/23 

0 

0 

4/11/25 

0 

0 

1/12/2^ 

0 

0 

4/n/25 

Cmchopljcn 

■-* Rr ° 

4/14/25 

Tohsm 

+ 

4/1G/23 


- 

4/1G/25 


0 27% 

4/ir/2o 

(< 

Amt umlctermmofJ 0 

4/18/25 

14 

0 

t/19/25 

‘ 

0 

4/20/25 

t 

0 

4/21/25 

f 

0 

4/22/25 


0 

4/23/25 


018% 

5/31/25 

0 

0 0 

0/ 1/23 

Tohsm 

825 gr 4 

G/ 2/25 

f 

4 

6/ 3/25 

0 

+ 

0/ 4/25 

0 

+ 

12/ 1/26 



to 

Cinchophon 

790 gr 

12/ 8/25 



12/ 9/25 

0 

0 0 547% 

12/10/25 

Sol Sal 

0 20% 

12/11/25 

(1 t 

3a0 gr 0 

12/12/25 

‘ ‘ 

0 
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Table I — Cont’d 


CASE NO 

DATE 

PRUO 

I AMOUNT OF DI UG 

I 1 tnUCINC SLBSTINCE IN UriNE 

12 

3/14/25 

0 

' 0 

0 


3/14/25 

Cincliopliou 

75 gr 

0 


3/15/25 

0 


1 0 


J/10/25 

Ciiiclioplicn 


+ 


3/17/25 

1 < 


0 


3/18/25 

t t 


4 


3/19/25 

t ( 


+ 


3/20/25 

t ( 

405 gr 

+ 


3/21/25 

t ( 


0 25% 


3/22/25 

t { 


0187o 


3/23/25 

< i 


0 Hy% 


J/24/25 

1 t 


0 20% 


3/25/25 

{ t 


0 31% 


3/2G/25 

0 

0 

+ 


3/27/25 

Cincliopliin 

30 gr 

+ 


3/2S/25 

( ( 

15 gr 

- 


3/20/25 

t) 


- 


3/30/25 

0 


0 


V31/25 

0 


0 


4/ 1/25 

0 


0 


4/ 2/25 

0 


+ 


4/ 3/25 

0 


0 

11 

12/ 0/25 

0 

0 

0 


12/10/25 1 

Cmplioplipu 

140 gr 

0 


12/11/25 

< i 


0 27% 


12/12/25 



0 


12/13/25 

Sod Sal 


0 15% 


12/14/25 

l( 


0 


12/15/25 

iC <t 


0 


12/10/25 

<{ t< 

740 gr 

V r T 


12/17/25 

! <i i( 


• Loss tlian 0 15% 


12/19/25 

<{ <t 


0 


12/20/25 

t i t( 


Less than 0 15% 


12/21/23 



Less than 0 15% 


12/22/25 



0 


12/23/23 



T css than 0 15% 


12/25/25 



Loss than 0 15% 


12/20/23 



0 


12/27/25 





12/28/25 





12/20/23 





12/30/25 





s onallj^ this leads to iiicoiieet diagnosis, at least temiioianly, in a iiell rcgu- 
1 ited hospital and may be a moie fieqiient cause of eiroi m the piactice of 
medicine ivheie laboiatoiv methods aie not so leadih available In view of 
the fact that the diabetic patient is not uncommonly afflicted ivith pains in the 
legs and elsewheie, and is fiequently gnen salicylates foi relief, the occnrience 
ot an additional leducing substance in the niine is yeiy important These le 
.lucing substances aie particularly impoitant if a phjsician is foiced to leh 
on iiime sugai as a ciiteiion of the patient’s condition 

With these points in mind, urine i\as collected in twentj foui lioiii speci- 
mens fiom a senes of iheumatie patients befoie and aftei they weie given 
sodium salicylate, cinchophen and tolysin The uiine \ias tested with Bene- 
dict’s qualitative and quantitative leagents for lediicing substances In all 
cases fermentation, phenyl hydrazm and polariscopic tests were also made to 
piove the absence of sugai In a few instances sugai toleiance tests were also 
made during the time the i educing substance was present in the mine 
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The following tables show thit patients recening cmchophen, sodium sah 
cjlatc or tolysm ininiinbh Imie reducing substances in the urine which do not 
ferment with jeast, gne no osazone foimation, and rotate the plain of polarized 
light to the left The time of their appearance in and disappearance from the 
urine depends upon dosage and also indmdual factoi*s which aie variable 

The ahoic mentioned diugs themsthes with the cvception of tohsin do 
not reduce Benedict's solution in \itio, and none gnes a positnc fermentation 
test Another intcicstmg ohscr\atioii was the constant disappeanncc of these 
reducing substances from the urine aftci \aning periods of time (twentj four 
to eight) si\ hours) 

rermcntation and phcinl Indiazm tests on the urine w’hen the reducing 
substance was piescnt ga^c a positnc icnction in no instance The urine in 
lanahh rotated the plane of pohiizcd light to tlie left 


Tvhlf n 


evSE NO 

IIVTT OF 

urtsE 

RrFnifEN 

rFDUCIVO 

rmuciNo 

SUBSTWCF 
IN 21 in 

I EOUCINfl 

SirUSTWCE 

IN 48 nr 

1 rprciNP 

SI CST\NCE 

IN - n 

FEDtrciNr 

SUBSTANCE 
IN SI HP 

1 

J. 

+ 

0 





12/27/2 > 

+ 

« 




3 

12/2S/25 

+ 





G 

12/22/2 ) 

+ 

+ 

- 

\ F T 


6 

12/27/, 

+ 

+ 





12/27/2 > 

+ 







+ 

+ 

\ F T 

0 



Sugar tolerance tests were done on cases 8, 9, and 12 on Apul 7, Janinn 
7, and March 28 wntli the following results 


ClSE s 

Blood sugnr — — — — — . _ —*-.—011% 

BJood sugar 45 minutes after 50 pm glucose b\ mouth - _ - 0 lo% 

Blood sugar ly hours after 50 pm glucoso bj moutli - 0 11% 

C\sE 9 

Blood sugar.- - — — * 0 10% 

Blood sugar 45 minutes after ,^0 pm pluco’^e bj mouth - — _ - 0 15% 
Blood sugar IV hours after 50 pin glucose by mouth _ — — — 0 15% 

Case 12 

Blood sugar..— - - — 0 10% 

Blood sugar i hour after 50 pm gluco^'c moutli 0 1.^% 

Blood sugar IV hours after 50 pm glucoso by mouth 0 10% 


summary 

1 The purpose of this paper is to recall the fact that cmchophen, salic) 
hitcs unfl tolysin give i educing substances in the urine which may be confused 
^ith sugar by the copper i eduction test alone 

2 Data arc given on thirteen cases 

3 These reducing substances do not ferment nor produce osazones but 
rotate the plane of polarized light to the left 

^ Their presence and quantity in the unne does not depend upon dosage 
alone 

5 They disappear from specimens of urine m from twonti four to eighty 
SIX hours 






PROPHYLACTIC AND THERAPEUTIC POSSIBILITIES OP THE 
T WORT-D ’HERELLE ’S BACTERIOPHAGE 
(Prelijiinaky Paper) 

By Lloyd Arnold, M D , and Emil Weiss, j\I D , Chicago, III 

D ’HERELLE has applied the teini baeteiiophagv to the phenomenon -winch 
consists essentiallj in a dissolution or lysis of bacteiia through the opera- 
tion of a principle which he has called baeteiiophage This Ijtic substance 
has been used as a prophylactic and a tbeiapeutic agent in some infectious 
diseases^ The usual method of obtammg this baeteiiophage, that is to be 
used for such purposes, is by adding a small amount of the 1} tic agent to a 
broth suspension of a young culture of the susceptible bacteiia and incubat- 
ing untd clearing of the broth takes place This cleared oi lysed culture 
IS then passed through a Berkefeld candle, and the sterile filtrate is used for 
prophylactic and therapeutic purposes During the process of lysis of the 
young bacteria the active lytic principle is increased in concentration 

We have used another method of preparation of the baeteiiophage in 
this laboratory A layer of sterile 2 per cent agar in distilled water is poured 
into a Petri dish, this is covered with a piece of sterile tissue paper, and a 
layer of nutrient agar is poured on top of this paper A drop of the lytic 
agent and a loop of susceptible bacteria are added to the surface of this top 
layer m the usual manner and smeaied well with a sterile bent-glass spreader 
After twenty-four hours incubation, the top laj er with the irregularlj shaped, 
so-called lysogenic colonies is removed with the adjacent tissue paper This 
layer is discarded The bottom layer is now^ lemoied and extracted with 
distilled water and the extract passed through a Berkefeld filter Experi- 
ments have sho-wn that this layer contains a strong bacteriophage and a 
mmimum content of bacterial proteins ® For con^ enience of description, the 
broth cleared growths will be referred to as d’Herelle’s method and the latter 
procedure as the bottom-layer extraction method 

It IS apparent that either of these filtrates contains dissolved bacterial 
proteins and the by-products of metabolism of the bacteria that have grown 
in the culture medium The culture of bacteria must be actively growing 
before lysis takes place We have no evidence of Ijtic activity taking place 
m adult bacteria Lysis reaches its maximum durmg the period of the life 
cycle of the bacteria when they aie repioducmg by geometrical progression 
It IS mterestmg in this connection to leeaU that Levaditi-* has observed that 
the vaceme virus is only prolifeiated in actively growing ectoendodermie 
cellular elements, he thinks that theie must be a “kaiyokinetie lejiwenescenee” 
as a i-esult of a previous irritation befoie the virus can be cultivated in such tis- 

•Department of Bacteriology Patholoej and Preventive Medicine Lovola TJniversltv 
School of Medicine Chicago 

Received for publication February 5 1926 

20 



THE TWOET d’jifkelee s mcTriiiopnwB 


21 


sue 'riio to'cins. in cultures ol B Icfani, B diphtliena, and such ‘ exotOEin” 
lirodncnig bneti-rin do not rcatli tlieir maximuni concentiation until after seieral 
data iiieiibatioii , in fact, there are sereral dajs interieinng betneen the peiiod 
of groutli and that of the highest toxin titci This is also true for Staphs lo 
coccus aureus toxins ® The liemolj sins produced bj some strains of stapliylo 
cocci are not formed until sc\ oral daj s after maximum growth has occurred ' 
The hcnioljsins produced bj streptococci seem to reach tUeir highest titer 
at the time of maximum grouth although these Ijsins seem to be nonanti 
genie ' ’ 

In the use of bacteriophage for prophj lactic and therapeutic purposes 
it IS nccessarj to distinguish betneen the effects produced by the bacterial 
protoms and those produced bj the aetne la tie agent It is logical to sup 
pose that if onlj hsis occurred the dissohed bacterial proteins would con 
stitute an ideal antigen When aacciues are injected for immunization pur 
poses we think the dead bacteria are dissolaed, Ijsed, or broken up bj the 
ferments that are in the fluids and cells present in the area during the stage 
of inflammation caused bj the presence of the injected bacteria The bac 
terial piotcm liberated in this manner is cniried awaj bi the blood and Ijunph 
stream and senes ns the antigen that causes the production of antibodies 
Then if wo possessed a Ij tie agent capable of producing Usis but not accom 
paniod bj protcoljsis, wo should lin\c an ideal antigen 

Several workers “ hate attempted to show that the hsis that occurred 
as the result of pliagio nctnitj was not accompanied bj proteolysis These 
results are not eonolusivo, fhci onlj show that probably prof eolj sis does not 
take place All observers have noticed that a broth inoculated with a sus 
ceptible bactuia and phage grows verj rapidlj for the first part of the 
logarithmic phase of its life cycle befoie Ijsis begins Bacterial counts 
often show- the total number of bacteria increased bej ond that number pres 
ent in the control tube without phage at the time just previous to rapid 
Ijsis or clearmg of the visible bicteiial suspension We have many reasons to 
think that dunng tlie activ e Ij tic period there is continuous growth and prompt 
bsis ete These two phenomena are most probably going on at the same 
time The rapid clearing of the culture as well as the development of second 
arv V isible and phage resistant strains in the culture probably depend upon 
these two processes that are gomg on at the same time Arnold and Weiss^ 
used the total nonprotoin nitrogen, and since then we have used the Van 
Slyke method of determining ammo nitrogen lonescu Mihaiesti® used for 
mol titration Both workers were unable to demonstrate a marked difference 
between the Ivsed culture and the control culture of the same age We do 
not know as yet how it is possible to have a proper eontrol that will represent 
the same number of bacteria that arc represented m the unknown Ijsed 
culture 

Douglas” has shown that short periods (four to twelve hours) of tryptic 
digestion of acetone extracted Shiga vacerae causes a change in its antigenic 
properties The agglutinating and opsonic antibodies do not appear in the im 
munized animals’ serum 'The baetencidal, precipitating and neutralizmg 
powers are developed as m the control vacome treated animals Allison’® 
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using “lysozyme” fiom egg white to dissolve Stieptocoeeus fecalis, found the 
bacteiiolysins and agglutinins absent, the opsonins diminished, but the bac- 
tericidal power and the complement-fixing antibodies weie the same as in the 
vaccine-injected contiols We do not wish to discuss the question of the 
unity of antibodies, but we have shonn in foimer 110111“’^^ that there were 
piesent m the seium of animals mjected with phagic Ivsed cultuies all of 
the antibodies that could be demonstiated in the control animals injected 
Avith dead (vaccine) and living bacteiia This seems to us to be more con- 
clusive evidence than the uncontiollable chemical lesiilts already mentioned 
that proteolj’’sis does not accompanj bacteriolysis due to pliagic action 

The bacteiia dissolved bj^ phage aie jonng gi owing bacteiia Their pio- 
tein content should make good antigenic material Ileat, attenuation, and 
chemical changes due to antiseptics, etc, aie a%oided We can conclude 
then that probably tlie soluble bacterial proteins m the sterile filtiate of the 
lysed culture of bacteiia aie ideal antigens theoreticallv 

All the studies that have been made nith the use of bacteriophage as a 
prophylactic and a theiapeutic agent liaAe had 111 the injected mateiial these 
Ij'sed bacterial pioteins as well as the tiansmissible bacteriolytic principle 
We have recentlv published a method of obtaining a bacteiial protein-free 
bacteriophage^'* Since this voik lias been published, we liave attempted to 
purify fuithei the bacteiiopliage, but up to the piesent we have not suc- 
ceeded in doing so We -will icfei to the usual bacteriophage as “bacterial 
protein phage” and to the purified bacteiiopliage as “bacterial protein- 
free phage ” 

Brutmoghe and Maisin*-' and Gratia’® injected d’Heielle’s bacteriophage 
subcutaneously in noimal individuals Tliej’’ desciibe a febrile reaction with 
chills, msomnia, etc, persisting for about foity-eight houis Locally the in- 
jections produced erythema and edema 11111011 lasted for seieral days The 
reaction was the same if antityphoid or antistaphjlococcus bacteiiophage 
were used The reaction was, in othei iioids, what one would expect to fol- 
low any injection of a material containing the amount of foieign proteins 
present in the bacteriophage the> used 

Couicoux, Philibert, and Coidey,” Munter and Boenheim,’® and Zdansky’” 
have treated infections of the urinary tiact by subcutaneous injections of bac- 
teriophage Gratia^® and Gougerat and Peyre®’ have treated staphjdococcus 
skm infections by subcutaneous injections of a staphylococcus-bacteriophage 
McKmley®® treated several different mfections with subcutaneous mjections 
of bacteriophage Beckerich and Handuroy,®® and d’Heielle’ have used the 
subcutaneous injections of bacteriophage in the treatment of tj’^phoid fever 
This IS by no means a literature review of the various infections treated with 
subcutaneous injections of bacteriophage but illustrates the variety of dis- 
eases that have been so treated by some workeis In reading these reports, 
the nonspecific or foreign protein leaction is outstanding where a clinical 
improvement has been reported The mjeetion of the bacterial protein-free 
bacteriophage does not cause a change in the distribution of the peripheral 
leucocytes or a change in the heat regulative mechanism of labbits The 
antibacteriophage content of the seium of animals aftei bacterial protein- 
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free bncteriophage has been injeetca is icrj high, but tjiere is no eiidence of 
antibacterial bodies in such scrum Wo \uslied to stiidi cxpenmentallj in 
the inbbit the relatne protective action of bacteiiophage, as we are non 
preparing it, free from antigenic bacterial proteins 

rxrEiiiMbSTs 

Time of {piuamnec of Hiittrimt Aii/iboc/ie', Ifiri Injection of Dead, 
hiumj, and Vhnge hyied B Typhosus 

Babbits ncre imiminized bi iiitras cnoiis injections of bacterial protein 
bacteriophage (tiphoid), B tiphosns laccinc and living B tvphosus The 
vaceme was prepared bv heating a tncntv four hour old broth culture to 
60° C for one hour The living bictcria used nere tiventj four hour old 
broth cultures The first injection was 05 cc of each after sev en dnj s 1 c c , 
after fourteen dajs 2 cc and aflei tnenlv one davs 3 cc On the seventh, 
fourteenth, and tvientv first dajs jiist before reinjection, blood was taken to 
deternnne the agglutinin iiirl opsoiiie litei igamst B tvphosus Table I gives 
m condensed form the results of this evpeiimcnt The bacteriophage con 
taming the filtered, Ijsed B tvphosus stiniiilnted or caused to appear in the 
blood agglutinins and opsoiuns quicker tlnn did the dead and living B 
tvphosus The ultimate titoi was ncvei so high ss iias found with the use 
of the lattei two as antigens This evperiment has been repeited using 2i 
rabbits instead of the 12 recorded in Table I The lesiilts were the same 

Tvdie I 

VraiLimsiss VNO Orsosiss Pi onictn ov TvrHoie nveTrimriMri Jnivi isii prvn 
rvnioin Bvciui 

~ TsTino iiiirs~oi 

Tveiiom uwTriiniii iei hum T~i~ribTe Bvcifri oe'D wruoiii bacu.ii 

akti i>0 I 

OOtires OF OATT or TlTnATION 

r,ABj 

ortg 

I 10/10 w/17( 10/^4 lO/H IB/ll I 10/17 10/24 10/31 1 10/10 10/17 10/34 W/JI 

Acclu ^ 1 1000 ,000 4(100 30 IflOflOl 64000, 128000 1 10 2000, IGOOn) 16000 

tmaliDU - lotto 3000 4000 10 8000,12000 ,2000, 10 , 4000 33000,64000 

TiIctT 3 100 1000 6000 SOOr 20 4000| 64000 128000 10 , 4000 16000 32000 

4 80 1 1200 5000 6000 40 6000 04000 138000 20 6000 32000 32000 

„ 1 04 1 in ioT "TTo’ 4i lositsi vu, ' s s 14 1 : 20 7 270 

Opsonid 2 no R 5 15 1 22 4 3 6 1 " 6 I 31 5 33 1 2 S ' 17 0 31 6 , 45J 

ladH 3 62 9 J 14 1 Sir ” S 158 1 3S 7 62 6 3 S 20 1 24 8 61 5 

I 4 sol 8 4 13 1 I 10 2 4 6 16 6 1450 814 llillOO 32 7 348 

All animals were injected upon 10/3 10/16 lO/l" and 10/ 4 

We are convinced that these results ennnot be attributed to individual v ana 
tion in the rabbits used by us The some experiment was earned out with the 
ose of B dj.sentoriae Shiga as the antigen On account of the tosioitv of 
Shiga for rabbits 0 25 c c was injected intnvenonslj as the initial dose 
Shiga phage, vaccine and living baetena were used One set of rabbits were 
Wnmnized with the phage at two daj intervals instead of seven dav intervals 
This wag done to see if the interv al selected had an influence upon the anti 
ody response of the organism against the Ijscd bacterial proteins Twentv 
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four lionr old agar slants of Slnga u ere each washed off with 5 o c of distilled 
water, placed at room temperature for four dajs, and passed through a 
Bcrhefeld candle This filtered Shiga autoljsate was used as an antigen 
The results of this experiment are given in Table II The bacterial protein 
phage causes the appearance of antibodies sooner than living, dead, or auto 
Ijsed Shiga bacilli The ultimate titer is not so high after phage injection 
This experiment was repented again, using another 20 rabbits The results 
did not differ from those recorded m Table II 


Udatwc Degree of Piolcclwn Igamst Lethal Dose of Homologous Baetena 
after Iiijceltan of Dead, Living, and Phage Lysed B Dysentenae Shiga 


We wore mtcrcsted m the question as to whether a labhit would be pro 
tected against a lethal dose of Shiga bacilli after immunization with the 
bacterial protein phage to the same extent as would be shown after vaecme, 
hving, or autol5>.ed Shiga Sixtien rabbits were injected as in the previous 
experiment — i with Shiga phage 4 with dead, 4 with livmg, and 4 with 
autoljscd Shiga bacilli The initial intravenous injection was the same After 
seven days blood was taken to test for agglutmins, and 1 rabbit of each series 
with 2 uninoeulated contiols was given intrapcntoneal lethal dose of Shiga bac 
ilh (one half of a tvvcutv four hoiiis old agar slant cultiue) The only rabbit 
that survived was the 1 that bad rectived the 0 25 eo Shiga phage seven days 
previouslj All the other 3 with the 2 controls died between forty eight and 
seventy two hours The remaining 3 rabbits of each series were reinjected 
on the seventh day as m the Shiga agglutinin experiment Seven days after 
the second injection, 1 rabbit of each senes was given 1^5 lethal doses of 
Shiga bacilli The only one to die was the autolysate rabbit The other 3 
were not killed by the li/t lethal dose Seven days after the third injection, 
1 rabbit of each senes received 2 lethal doses of Shiga bacilli All survived 
Seven dajs after the fourth injection the remaining rabbit of each series was 
given 3 lethal doses of Shiga bacilli All survived The intravenous injection 
of the phage with its Ijsed baotcnal protein content, protects the rabbit 
against a lethal dose of the homologous bacteria sooner than does the liv 
>ug, or dead bacteria, or their autolv sates Toplej ‘ records a protection in 
mice against a lethal dose of B aertryckc when the phage lysed filtrate is 
Wjected intraperitoneallj fourteen days before the lethal dose of the homol 
ogous bacteria is given 


D’Herelle* claims that the larger the dose of the baetenophage the greater 
the delay in the immunitj This seems unreasonable, unless the dose is so 
large that the bacterial protein content is sufficient to cause intoxication and 
interfere with antibody production He does not mention this latter reaction 
as having occurred m the barbonc in buffaloes which he used for this work 
We injected 3 rabbits with 0 2 c e bacterial piotem Shiga phage, 3 with 1 c o 
3 with 2 c c,, and 3 with 4 c e of the phage After seven days 1 from each set 
was given 3 lethal doses of the living Shiga baedli All lived and did not 
show any signs of a reaction After fourteen days 1 rabbit from each senes 
was given 6 lethal doses and after twenty one days the remaining rabbit in 
each senes received 12 lethal doses All of the ammals lived in both expen 
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ments The larger dose did not deld\ the piotection Mitliin the period of 
our experiment 

D’Herelle obseived h} persusceptibiliti to infection of tlie homologous 
bacteria when animals were repeatedly iniected with bacteriophage We have 
never observed this reaction, although over 60 rabbits have been injected 
with our bacterial protein-free bacteriophages, t j phoid, Shiga, and staphjdo 
coccus Rabbits that have been injected w'lth puiified bacteriophage contain 
in the seium a high titer of antibactcriophagic bodies, but they are just as 
susceptible to the lethal dose of the homologous stiaiii as are the normal un- 
injected contiol animals Wheie theie is a contamination of the phage with 
the homologous bacterial pioteins, luoleetioii lias alwa^s been obsericd against 
the lethal dose of the same bacteiia 

The Toxuity of Bacfci tophayi 

D’Herelle states that old bacteriophage is not as toxic as ireshlj pie- 
pared phage We have substantiated this obsei\ation Fi\e cubic centimeters 
of a freshlj’’ prepaied typhoid bacteiiophagc is the letlial dose for a rabbit 
The same amount of old phage makes the animal sick for a day, but it always 
recovers We have treated fieshh piepaicd and ten months old typhoid 
bacteriophage with nine parts of 15 55 per cent sodium sulphate solution for 
two hours at 37° C The precipitate was collected on filter paper and re- 
dissolved in an amount of noimal salt solution equal to the oiiginal lolume 
of bacteriophage This solution was then passed through a Berkefeld candle 
Five cubic centimeters of this ledissolved piecipitate, containing the bacterial 
proteins fraction of the fieshlv piepaied typhoid phage, is as toxic as the 
same amount of the oiiginal material Five cubic centimeters of the redis- 
solved precipitate of the ten months old phage has tlie same toxicity as a 
corresponding amount of old bacteiiophagc We conclude that the toxicitj 
manifested upon injection of bacteriophage is due to the bacterial protein 
and other piecipitable material 

It IS w'ell known that rabbits aie moie susceptible to B dysenteriae Shiga 
than they aie to B typhosus We have found that the Shiga phage is not 
so toxic as typhoid phage Five cubic centimeters of Shiga phage caused a 
slight reaction, but after the second dai the animals returned to normal 
Probably there is only a small amount of exotoxins present in such lysed 
filtrates, wdiile the baeteiial protein and endotoxin content is ven high 

Experimental Thei apeiitre Use of Bactenal Pt otcin-Confatmng and 
Bacterial P> otein Pi ee Bactei lophage 

We have described in detail our method of the quantitative estimation of 
bacteriophage This method consisted, brieflj', of determinmg the smallest 
amount of bacteriophage added to the surface of an agar plate, seeded with 
a standard loop of susceptible bacteria, that would cause all the colonies 
to be irregular oi lysogenic in outline All observers have noted that a large 
dose of phage would cause mhibition of giowdh of susceptible bacteria In 
this experiment we have titrated the amount of bacteriophage that would 
inhibit the growdh of a given dose of baeteiia After the lethal dose of the 
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bacteria for tlie animal has been dcteiiiiiiied, we can then figure the amount 
of bactenophago that should bo added to this lethal dose of susceptible bac 
teria to cause inhibition of growth 

In the following experiments we hate injected with the lethal dose of B 
tiphosus and B disentenae Shiga just the amount of bacteriophage that 
should inhibit the growth in Mtro on agar plates Twents rabbits were used 
in Experiment I, 4 for each scries mil 24 rabbits weie used in Experiment 11 

Vnpeiiment I 

A ^ lethal do'io hvinR B l\plu)f>u» (1 i ' - _ _ > luing 

5 1 lethal do«t li\ing B t^plio’ius (. rc ) > - . _ dietl 2 4 davs 

C i lethal do c hvinp B iNpliosu*? and mhdntjuff dose protein pliaj^e (4 c< ) died 1 2 d’i\«» 

D 1 lethal dose Ininp B tjphosus and inhibiting do’JG protein phage (S c c )- — 4 12 hours 

F 1 lethal dose li\nig B t%pho uh and inlnbitm^ do-^c protein free phage fS cc ) living 

E\PnUMFNT II 

4 1 lethal do o living B Sliiga (lei) — . — died 34 dftv®i 

// 1 lellial dose living B Mhign nnd mini itm^ d e prottin plingi 

(S L c ) _ - — _ Ken tu»n 1 2 iln> , Uving 

r I lethal do o living B Shiga and It iiihibitmg do t protim phngi 

(C pc) — - — Reaction 3 7 dajs, Imng 

i> 1 lethal do<«e living B Shiga and V inhibiting dose protem phage 

(4 ee) . . -^Reaction 3 7 davs living 

F 1 lolhnl dose living B Sluga and inhibitnit, dost protein phage 

(2ct) - - ^ — —died 3 4 dav 

^ 1 lethal dou living B Shiga mid inhibiting do e protein free phage 

(0 cc) — — — _ - — living 

Experiment I illustrates the toxicitj of the bacterial protem tjpboid bacterio 
phage and the immediate protection that is afforded bj injection of the bac 
tenal protem free nontoxic phage WIicic the plnge with its Ijsed bacterial 
protein content was injected, death occurred sooner tliau in the controls 
Series A compared uith Senes C brings this out cleailj Neither injected 
alone were lethal but combined there appeared to be a summation of the 
toxicity of the 2 substances Experiment II illustrates practicallj the same 
ihmg With B djscntenae Shiga The effect of fractional amounts of the in 
hibitmg dose of the bacterial protem plnge is apparent As mentioned before 
the Shiga phage was not so toxic ns the tj phoid phage This is shown in the 
experiment The nontoxic puufled bactciiophage shows immediate protection 
as in the previous experiment 

ilost of the animal experimental work done bv d’Heielle was with rabbits, 
guinea pigs, and mice, using Shiga bacteriophage This phage does not have 
the same toxicitj as a true “endotoxin ^ producing bacteria sueh as B 
typhosus The content of the phagic suspension is not so toxic, and the 
bacilli lysed in vivo do not lead to nn mtoxicntion comparnble to the same 
number of B typhosus 

Five minutes after injection m Experiment II, blood was taken from the 
car vein of the opposite side of 2 rabbits from each senes Ten drops were 
put directlj upon the surface of an agar plate and smeared well with a bent 
glass spreader After twenty four hours incubation, A had a hcavj growth 
of regular shaped colonies, B was practically sterile only 3 or 4 veij irregu 
or shaped colonies, 0 and D showed bettei growth, but the majontv of the 
CO omes were “moth eaten” or irregular in shape, E had a good growth 
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With relatively few colonies of the lysogenic t3'pe, F was the same as B plate 
Within the limits of our experiment, the m vivo lysogenic activity of the 
bacteriophage and susceptible bacteria were roughly proportioned to the in 
vitro inhibitory activity 


Table III 
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Experiment III 

A Lethal dose of B djsentenae Shiga died 3-4 dajs 

S Lethal dose of B dj sentenae Shiga and inhibiting dose of 

baotcnal protein pingo, given irainediatch slight reaction, living 

C Lethal dose of B dj senteriao Siiiga and inhibiting dose of 

bacterial protein phage, given after twentv four hours— reaction lasting 4 7 days, living 
D Lethal dose of B djsenternc Shiga and inhibiting dose of 

bacterial protein phage, given after three dajs One died imnicdiately after 

ph igc inicction, one on the 
fourth and one on the fifth daj 
after Shiga uijeotion 

Bacteriolysis in vitro cannot be compaicd with the same phenomenon m 
vivo There is no conclusive evidence that theie is bacteiiophagic lysis in 
vivo These and other similai experiments show that the lytic agent must 
be administered in sufficient quantity to exeicise a growth inhibitoiy effect 
upon the bacteria The phagocjffic index was determined from the blood 
from the same rabbits The results are recorded in Table m We have 
substantiated d Herelle’s observation that his bacteriophage causes an inerease 
in the phagocytic power of leucocjdes ’ ® We did this experiment to find out 
what part phagocytosis might play in the above reaction We think aye are 
justified m concluding that pliagocjdosis does not play an important role m 
the reaction, certainly it only plays a secondary role 

We did Experiment III to determine the therapeutie value of the bacterio- 
phage administered at different intervals after the injection of the lethal 
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dose of tlio Shiga baeilh Three rnhbits were used for each series, 12 rabbits 
m aii We ha\e repeated this cxperimeut on 12 more rabbits aarying the 
time of phage injection from eighteen to thirtj hours after the lethal dose 
of Shiga bacilli In most instances after the onset of paraljsis of the 
cstrcinitics, the phage injection leads to rceoverj As has been found with 
antitoxins, when retrogressne changes m certain tissues arc extensile the 
restoration to the normal does not tale place The experimental therapeutic 
administration of pliage ni Shiga infection in the rahhit substantiates 
d’HeroUc’s obscrintion IV e iMsh to mention that Shiga phage is one of tlie 
most nontoxie hnotcriophages we haac worked with It does not compare 
in toxicit) with tjphoid phage For exponnienfal therapeutic use of this 
phage we haie had to free it of bacterial protems and other toxic substances 

DISCUSSION 

All of the antibodies tliat can be demonstrated m the blood of an ira 
munized animal after the use of B tjpliosus, living, dead, and autolyzed 
can be found after immunization with pliage Ijsed filtrates of B typhosus 
In addition, wo find the antibodi titci develops more rapidlj and the pro 
tcotion against a lethal dose of the homologous bacteria is manifested more 
quickh after a single lujoctinn of the phage sod B tjphosus than after a 
similar injection of living vaocme oi niitol} sates of the same bacteria al 
though the ultimate nntibodv titer is not so high All available evidence seems 
lo indieato that phagie haotorjoii sis is not accompanied niti proteoljsis 

The degree of protection against letlml doses of the homologous bacteria 
as a result of a single injection of phage lysed E ty'phosus, B djsentenae 
Shiga, and Staphylococcus aureus is out of proportion to the demonstrable 
antibody titer m the blood serum at the time that this immunity is enjoy ed 
by the animal 

"When phage ly sed filtrates arc used for curativ o or specific therapeutic 
treatment, the toxicity of the particular protein must be taken into considers 
tion If the injection of the bacterial protein is accompanied bjr evidences 
of intoxication, these protems should be removed by some of the methods 
described bj" us in a former publication “ Our results so far indicate that 
the beneficial eCeots obtamed by phage injections following the administra 
tion of lethal doses of the homologous bactciia in rabbits are due to the 
growth inhibitory elTcot of the bacteriophage If smaller doses of phage are 
administered, these do not protect the nnimal against the lethal effect of 
the baeterial infection In the test tube much smaller doses than these lead 
to bacteriolysis with ultimate depression of the baoteiial growth This is 
due to lysis that occuis during the period of maximum growth in vitro Large 
doses of bacteriophage in vitro lead to inhibition of growth In vivo we 
have found that this dose was nccessarjr to save the animal after adramis 
tration of a lethal dose of the homologous bacteria We have been led to 
believe that the baoterioplinge does not ineiease in tn vivo as it does in in 
vitro experiments At least this has not been observed under the conditions 
of our experiment 

The transmissible baotenal lysms (bacteriophage), freed from toxic lysed 
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bacteiial proteins and administered in sufficient quantity, maj' ofler a cuia- 
ii\e or therapeutic aid m ceitain infectious diseases 

In consideiing bacteiiophage from a clinical standpoint, one must sep- 
aiate the bacteiial proteins from the active tiansmissible Ijdic agent (phage) 
In all of the ivoik so fai recorded, both factors ivere considered together 
Since Ave have succeeded in sepaiating these two components, ve can non 
determine their lespeetive theiapeutic and preventive propel ties From om 
expeiimental work we think the bacteiial piotein content of the bacteiiophage 
used heretofoie has been the active agent in the iinpioveinent in the cases 
so far recorded It would be impossible to 111300! a dose of bacteiiophage 
large enough to cause inhibition of B typhosus in vivo in tAphoid foACi 
because of the toxicitj’' of the aceoinpanj mg bacterial pioteins 

We have not mentioned the admiiiistiation of bacteiiophage pei os 
There is an entnelj’’ diffeient mechanism mvoh'ed 111 this reaction Considei- 
able moie Avoik must be done upon the bacteriologA and physiologj- of the 
upper end of the gastio-intestmal tract-® befoic uc can hope to utilize per 
os administration of bacteiiophage intelligenth 


SUirSIARA 

The hsed, soluble bacterial piotcins in the bacteiiophage aie antigenic 
and confer an earlv active immuiiitv 

Bacteiiophage, fiee of antigenic bacteiial pioteins, preients death uhen 
imected in the labbit after a lethal dose of bacteria has been given 

REFERENCES 

id’HeroUe Imimiriit\ m Nsturiil Iiifoetioiis Disease"!, Bnltininre, 1024, tVillmms nnti 
tValkins 

nAmold, L Bacteriophage Plienonienn, Joi>r op Lab and Ci in Med , 1922 23, viii, 720 
sWeiss, E , and Arnold, L A Stud\ of Antigenic Properties of Bactenophago, Jour 
Infect Dis , March, 1924, nxxi\, 317 

<Levaditi, C Researches on Vaceme Vims, Jour State Med , April, 1924, xxxii, lol 
iiParker, J T Production of an Exotoam bi Certain Strains of Staphjlococcus Aureus, 
Jour Exper Med , 1024, \I, 761 

ojulianello, L A Studies of Hemohtic Staplnlococci, Jour Infect Dis , 1022, x\xi, 256 
rMcLeod, J W On the Hemohsis Produced b\ Pathogenic Streptococci and in the jSxist 
ence of Anti Hemolj sin in the Sera of Normal and Immunized Animals, Jour Path 
and Bacteriol , 1912, xr 1 , 321 

iflStevens, E H, Bradj, J W S , West, R Relation between the Virulence of Strep 
tococci and Hemolysin, Jour Exper Med , 1921, xxxni, 223 
sBesredka Ann de I’Inrt Pasteur, 1901, xx, 880 

oloncscu Mihaiesti, C Studies of the Twort d'Herclle Phenomenon, Jour Exper Med, 
1924, xl, 317 

loDoorr, R Die Bakteriophagen Ph inomen Von Twort und d ’Herelle Klin Wchnschr I 
No 2, p 1489, 1922 

iiDouglas, S R On Some Characters of the Cleavage Products of Certain Bacteria, etc , 
Bnt Jour Exper Path , 1921, 11 , 175 

i=ARison, V D Antigenic Properties of Lysozyme dissolved Vaccines, Brit Jour Exper 
Path, 1925, VI, 99 

Arnold, L, and Weiss, E A Study of Bacteriophage with Antibacteriophagic Serum, 
Jour Infect Dis, Nox ember 1924, x-xxx, 505 
The Twort d ’Herelle Phenomenon, The Resemblance of Bacteriophage to Toxins and Per 
ments. Jour Infect Dis, December, 1924, xx-xx, 603 
^Arnold, L, and Weiss E Jour Infect Dis, 1025, xxxxii, 411 

isBmynoghe, R , and Maisin, J An Suijet de la Reaction consecutix cal ’Injection du 
Bacteriophage, Compt rend Soe de biol , 1922, Ixxxxi, 294 
iiGratia, A, and Jaumam, D Au Sujet des Reaction consecutix e aux Injections de 
Principe Ixtiqup staphj lococcique, Compt rend Soe de biol , 1022, Ixxxxi, 510 



ELECTHE LOCALIZATiON OP JiUTEUr\ IN IIEVJtT \M> \AbCULVR DISEASE 31 


iTConrcoui, Philibert nnd Cordo} Um Cft«« dcppjdloniphntc pmMdiquo tr'iit<5G par Ic Bac 
tcriophttffo do d’lIorclU, B»U cl num See MM d hop dc Pnrj«i 1022, tin SeriOH 
3 p 1151 

i»Munter II nnd Bocnheim, C Utber thempeiitisclie 1 rr-'iiche nut Bacteriophagcn Ljstn 
boi Kindcm und Sncufflin/jeii Zt«»chr f Kindcrh 'Nfa; 22 1025 \xtit 3^8 
jeZdnnskp, E Uclior die BaKtcriophatjic uiid die Mocgliclihcit direr thcnipcuti clicn ler 
wentunp Scuclicnke JxnempImiK 102> n 150 
2®Gratin, A l/i L)so tnn^ijni ^iblc du Stnph\ locoqtie Si Production fos Appbeation’i 
thcrnpcutiqucs, Compt rend Soc de bio! 1022 Ixttn 27() 

**GougCTOt nntl Pc\tc Lo Bacteriophage dana le Trnilement t?e<« ^rtecfions cutnntes Compt 
rend Soc do biol 1024 4o2 

*3McKinloy E B The Baotenophnge iij th» Trcatmmt of Infectmim Arcli Int Med 
1023 xtMi, 800 

siBoekeneh, A nnd Handuroi P Lo B'lrtormphngc da/K Jra Tmitemcnt <le ?ft Fieu^e 
typhoid, Compt rend Soc do biol lh,2 Kwn KS 
•Topics, Wilson, nnd Lewis TJie Koh of flio Twort d Ilerelle Pluimmenon in Epidcnnea 
of Mou e T^^phoid, Jour If^g 102> txn 17 
^’Arnold, L, and Brodv, L Bacterial Flora nnd H\drnjxen urn Conccntrafion of tlie Duo 
denum Tour Infect Di<» l<>2r \ xmh 240 


THE ELECTIAT LOCALIZATION OE BACTERU IN IIP \hT AND 
^ A&CI LAIi DISDASE* 

Russell, L II\Dt\ MD Kls'-ls tiT\ Mi> 


'T'HE reproduction of n patient’s lesion in ininials by the injection of bao 
■*• teria rceoserod from a septic focus is most Mhiable proof of a causal 
relation of tlio focus to the sjstcmic disease Such pi oof depends upon the 
fact that bacteria in foci of elirome infection mat acquire certam properties 
which determine their localization on introduction into the espenmental 
animal This fact was first pointed out and has been repeatedlj emphasized 
bj Rosenow ' I base studied the elcctiae afliiiita of bacteria isolated from 
chrome foci m patients suffermp fioni metastatic infectious of the eje kid 
uey infections,’ and peptic ulcer* and reported oxpciimental lesults eon 
firmaton of Rosenon ’s theon Rccenth I liaae been interested m deter 
minmgthe results of the inoculation of bacteiia, prnicipalh streptococci, from 
a senes of patients sutfermg from metastatic lieqrt and aascular disease 

It has long been recognized that endocaiditis is of bacterial origin, 
although a great varieta of organisms maj gi\e use to a egctations on the 
vala es Lil ewise it is now know n that disease of the inj oeardium is largelr 
the result of the activitj of bacteiia or their toxins Aunierous investigators 
have produced endocarditis evpeninenf allv Rosenow ’ has studied the prob 
leia of the specific afSnitj of certain organisms for the heart aahes He 
found that 84 per cent of the labbits inoculated with streptococci isolated 
from foci in patients suffering from lesions of the heart aahes had endo 
carditis at autopsj Onlj 14 pei cent of the rabbits injected avith strains 
from other sources had similar lesions Detwiler and Robinson" found also 
that streptococci recovered bj blood culture in patients with active endo 
carditis involaed the valves of a high percentage of the rabbits injected 
Thalhim er and Rothschild’ studied the myocardial lesions foimd in rabbits 

*From the Department of ITecllcal Research Denner Institute Kansas Cltj Allssouri 

Recel\ea for publication March 15 1S26 
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inoculated with streptococci fiom vaiious sources In most cases no gross 
lesions weie found Heniici® produced both vahulai and myocardial lesions 
in rabbits with diffeient tj'pes of stieptococci 

METHOD 

All inoculations in my series ba\e been made with oiganisms, usualh 
streptococci, from dental infection Tlie method of obtaining the cultuie 
material, making the cultuie, and other technical details hare been described 
fully elsewheie^ Eabbits ha\e been injected intiaienouslj with the oiiguial 
broth cultures The animals aveiaged about 1500 gm Each animal was 
given 5 c c of the broth suspension Tlie animals weie killed in tliiee to liie 
days after injection and all oigans caiefullv examined for lesions No lesion 
was considered present unless plainly visible to the naked eye of at least 
two observers 


EXPERIMENTAL OBSERVATIONS 

Poity rabbits weie inoculated intrai’cnously vitb the cultuies from 10 
patients suffering with beait or vascular disease of bacteiial oiigin At least 
2 rabbits were injected fioin each patient Eiglitv-tuo pel cent of animals 
injected bad, at autopsy, some gioss heart lesion, 63 pei cent shoved invohe- 
ment of the endocardium, 50 per cent had gioss mvocaidial disease (Table 
I) During the period coreied by these cxpeiiments 1210 other rabbits were 
injected with cultures from dental foci in patients not known to be suffering 
from heart or vascular disease Of these only 17 pei cent had vegetations 
or hemorrhage of the endocardium, onlj'' 9 per cent showed myocardial in- 
volvement Table I shows also the percentage of animals having lesions in 
other organs The figmes other than those for the heart are much the same 
in the 2 groups 


Table I 


Localization of Bactepia from Infected Teeth in IIeapt and Vascuiar Disease 
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•Group I — Animals inoculated with dental cultures from patients not known to be 
suffering’ from heart or ^ oscular disease 


tGroup II — ^Animals inoculated with cultures from teeth of patients suffenng from 
heart or vascular disease 


The valvular lesions were almost entuely vegetations, often of large 
size Occasionally they were large enough to almost completely occlude the 
valve opening In some animals only hemorrhages at the base of the valves 
were found In 24 animals a record was kept of the valves involved, 17 
animals had mvolvement of the tricuspid valve, 7, the mitial valve The 
myocardial involvement consisted often of gross hemorrhage in the heart 
muscle In about an equal number of cases the lesion consisted of focal 
necrosis, usually multiple These appeared as short, white streaks best seen 
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when fresh T]ie> nre similar to the focal lesions seen in the voluntary 
muscles 

TIic ease histones and protocols of the animal experiments are given in 
detail later 


SUUMARI AND CONCLUSIONS 

Tortj rabbits were inocuhtcd mtra^ enouslj uith bacteria from the in 
fected teeth of a few patients suffering from heart or vascular disease 
Eightj tuo per cent of the auimals showed some heait lesion, G3 per cent 
had vahular disease, and 50 per cent showed mjocardnl involvement 

During the same period 1210 rabbits weie injected similarly with cul 
lures from patients not 1 nowu to baae licart oi vascular disease Twentj two 
per cent of these had some lie irt iii\ohement 17 per cent had vahular lesions, 
and 9 per cent, nnocnidial disease 

These results aic eonfirmatoij proof of Rosenow s theorj of elective 
loealuation TIicv emphasize also the possible i elation of the dental mfee 
tion to the heart disease 

c\sc ncpoftTs 


Acute VyoccrdiUs 

G\SE 1 History — D It a medical student aged tvsrentj four jears stated that ho hod 
had scTornl acute attacks of rapid heart beginning at the age of twelve vears There was no 
lustoi^ of coincident infection at llvo onset Vt tho ago of eighteen an attack occurred with 
an ab cc« cd tooth In Mnj he had on attack lasting several hours during which 

clectTocardiograina were taken These showed tho tacKvcardia to bo of a ventncalat typ® 
(rjg 2 A JU C ) lor SCI oral ueckrf bctorc tins attack he had had an infection around a 
partiallj erupted third molar tooth A second electrocardiogram taken m June 1925 showed 
a normal heart rote but evidence of mjocnrdial disease (Fig 2 D E F ) 

Animal inoculations — \t tins timo tho third molar tooth was removed revealing a 
pocket of pus from winch a pure culture of a troptococcus was obtained Two rabbits were 
injected with tins culture One died fort) eight hours later At autopsy there were numer 
ous areas of homorrhago in tho heart mu clo (Fig 3 C and D ) Tho other animal was 
killed This also had a emallcr number of hemorrhages m the heart muscle 

5iibsegwcnt course — ^In October I92o, the patient had another attack dunng which 
ho died At autopsj the heart showed no gross lesions Sections however showed areas of 
iicute infection in tho heart muscle (Fig ^ J and B) 


Acute Auricular Ftl^riUaUon 

Case 2 History — H B D, aged sixt> llvo jears a banker had been having attacks 
of acute auricular fibrillation for only a short period of time He had otherwise been in 
excellent health The general physical csftnnnntion was negative except for tho heart con 
dition Ho had had somo indefinite gastric symptoms There was no hypertension The 
dental radiographs showed 3 pulplesa teeth only 1 of which showed radiographic evidence 
of infection All 3 teeth wore extracted. Only 2, the upper right and loft second bicuspid 
wore cultured Both showed a profuse growth of streptococci 

.dnimcl tnoouifatioiis — Iwo animals were injected with 5 ce each of the broth cul 
turc of the streptococcus recovered from the upper right second bicuspid Ono animal was 
killed five days later Tho examination showed a large vegetation on the tncuspid valve 
('Fig 4 2 J) hemorrhages in tho myocardium There were also hemorrhages in tho first 
part of tho duodenum, a few cortical kidney abscesses purulent fluid in the largo joints and 
some areas of necrosis in the muscle The second rabbit was killed six days after injection 
There were vegetations on the tncuspid vnivo and in tho right auncle (Fig 4 C) The 
joints showed very slight involvement There was 1 small abscess in the medulla of 1 
idnoy aad some necrosis in the muscle 
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^ Two rabbits were also injected with the diplococcus recoiered from the upper left 
second bicuspid (Fig i A) One showed henioi rliages in the papillary muscle of the left 
lentricle (Fig 4 D), \egetatioiis and hemorrhages in the endocardium of the right auricle, 
and some mfection around the joints The other animal showed legetations on the heart 
valves and some small focal lesions in the mjocardium There were also a few lesions in 
the kidney medulla and imolvemont of the joints and muscles 



Fig 1 — A cultuie from peiiapical dental infection in glucose brain agai Note the 
uniform growth of colonies throughout tube B, cultuie similailj made in which there is no 
growth at the top of tube C photonilcrogiaph of characteristic diplococcus from dental 
Infection 


Endocai ditit and Auncnlar Fibnllatwn 

Case 3 Hutoiy — L C H, a widow, aged sixlj jears, working as a clerk, complained 
of heart trouble She had had chorea first at twelve jears, with recurrent attacks for sev 
eral years At fourteen j ears, she had diphtheria and at twenty three, scarlet fever Eight 
years before, she had had scleritis For several jears she had had albumen and pus in the 
unne At one time, removal of a kidnej was considered on account oi the pyuna 

The patient stated she had been well up to 1912, eleven years before admission, when 
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he had a severe attack of inllucnza Two weeks later he began to liavc arthritis, ivhich 
persisted for six months Slic was then well for stAcrul months, after winch she began to 
have attacks of rapid and irregnlai hmrt She hid to gi\t up work for stien weeks at 
this time on account of luirt i»n|>li»ni Vhuut oikc t Mnr, since this Jmtinl attack 
she had had an attack of hnit troubh in(a|ncitatin^ her for work for from si\ weeks 
to four months During tlie pn t i ar the attacks lind brni occurring even few dai-s 
ln'»ting a few dais at a time lh( inipi<»ni«« were worse on excition At times the ankles 
Were 'ivKillcii Reeenth the p'lticnt hil bten to the ^fn^o Clime where a dmgno’sis of par 



oxysmal auricular fibrillation was made On aUmmicn there was a definite aortic insuffi 
cicat^ without demonstrable cardiac enlargnient The heart rite was slow and regular except 
for an occasional extra sjstole The blood pressure was svstohe, 140 diastolic, 70, The 
onne shored a few pus cells m clumps There were 11 pulplesa teeth, onlp 4 of which 
® owed definite roentgenographic evidence of infection 

dmrnal tnoculaftons — The lower right second bicuspid and first and second molars 
^ero extracted first All showed a profuse growth of nonhemolytic streptococci Two rabbits 
^ere injected One had, at nccropsv a few endocardial vogetations, a few abscesses in the 
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medulla of llie kidnej and a small amount of purulent fluid in the joint The other rabbit 
showed a massne vegetatue endocarditis of the tricuspid \alve (Fig 5 A), a. few lesions in 
the mjocardium, and slight iniolveraent of the joints One rabbit ms injected with the 
cultures from the lower left bicuspid and second molar At necrop'o, a few TCgetations on 
the heart valves, numerous small abscesses in the wall of the left ventricle, a purulent 
arthritis, and a few kidney abscesses were found Two rabbits ncre injected nith the cul 



Fig- 3 — A and B sections of Iieart muscle obtained at autopsj (Case 1) Note the 
areas of cellular Infiltration Man> of the cells are poljmorphonuclear leucocytes O and D, 
photographs of heaits of rabbits injected with streptococcus fiom infected third molar tootli 
Note the areas of hemorrhage 

tures from the remainmg teeth One was dead the follow mg daj There were manj hem 
orrhages m the endocardium of the left ventricle and at the base of the papillary muscles 
There were also a few hemorrhages and small vegetations in the right auricle near the 
ventricle The other rabbit died two days after injection At necropsy, only early vegeta 
tions on the mitral and the tricuspid valves, and mural thrombi in the right auricle were 
found 
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Acute Phlchitis and 2liiocarditi9 

Case 4 Sutory — 3 "W P a pinsicmn, aged sixtj years, bad had a phlebitis of the 
Jeft femoral vein in 1904 following an acute alveolar abscess Following this there was 
frc<iuent flare ups of the dental infection without further signs of Bjstemic disease In 
ho began to have anginal attacks which continued to IMG The attacks were entirely 
rehcicd bv the removal of an infected tooth In March 1923, the root of the bicuspid tooth 
became infected, and following this ho had a recurreneo of tho phlebitis and anginal attacks 
In June, 1^2 j, nonhemoh-tic streptococcus was recovered from tho blood Ho becarao pro 
gre sively worse, developed mvocardml insnfBcieacy and died At autopsy thexo were raul 
tiplc infarcts in tho heart muscle 

Jmmol tnoculation — Vftcr the extraction of the bicu'^pid root tho infection of which 
had initiated tho prc'sont illncs'* cultures nero made from tho socket and 2 rabbits were 
injected Tho culture showed, onlj a green producing streptococcus Tho rabbits at autopsy 
showed onl) endocardial vegetations and infarcts of tho myocardium The upper right 
second and third molars wero extracted m Jul>, 302i» \ profuse growth of streptococci 

was obtained from both Two rabbits were injected Ono was dead the following mom 



The autopsj revealed onlj multiple hemorrhages at the base of the valves Tho second 
rabbit was dead forty eight hours after injection The examination showod only vegeta 
bona of the heart valve (Fig 5 B) 


ThromhoangtUs Obliterans 

Caso 5 History — J C W, a laborer aged forty six years, complained of a painful 
great toe For Bixteen years he had suffered from pam m c^f of the leg on walking 
or two years ho had been able to walk only a abort disttinco without resting For one year 
ho bad had trouble in. tho great toe which he ascribed to an infected toe nail Part of tho 
00 had been amputated On examination the end of tho toe at the site of amputation was 
gangrenous, Ifo pulse could be detct-tcd in the anterior or posterior fibial or the dorsalis 
artery of either foot Tho blood prcaauro was 130/80 Tho general examination was 
negative except for infected tonsils and extreme oral sepsis The urmo execncetion was 
negative Tho hemoglobin was 90 per cent, the white count 12,100 The 'Wassennaim was 
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negatue The blood ohemic d e\anii«atiou bliowed no dei-’ation from tho normal The toe 
was first amputated, followed later bj amputation of the foot 

Animal inooulattons — Several teeth were evtraeted November IG, 1922 Two rabbits 
were injected One showed onlv a meningitis Tho other Iiad at autopsy very largo vege 
tations on the aortie valves (Fig 0) There were also lesions in the stomach, joints, and 
kidney 

Myotardilts 

Case 0 Uistoiy—A L S, a woman, aged fiftj vears, had been suffering from a 
mjocarditis with a persistontlj rapid heart The dental radiographs showed 4 pulpless teeth 
which wore negative for infection The cultures showed little growth in agar Prom all 
broth cultures a streptococcus was obtained 



Fiff 5 — A, lieait oC rabbit injected with the culture from teeth of patient with aortic 
Insufflclenoj and paiowsnial auncultr nbrilmtion (Case 3) Note in lai \,.betutions B 
heart of rabbit Injected with the cultuics fiom patient with mjocarditis (Case f) 
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Fiff 6 — Laiffe vegetations on the aoitlc valves of heait of labblt Injected with cultuies 

from patient (Case 5) 


Ammal inoculations — Four labbits wcie injected iiiti iv cnouslj , 1 animal died in a 
short while after inoculation, and 1 showed at autopsj, four dajs after the injection, a 
marked necrosis of the myocardium of the right ventricle, a second animal showed numerous 
hemorrhages in the heart muscle, and the third showed hemorrhages in tho myocardium and 
vegetations in the tricuspid valve These three animals showed some joint involvement, one 
had also a few lesions in the kidney medulla and in the muscles 

Acute Aviicnlar FiVrillation 

Case 7 History — J M E, a bve stock dealer, aged fiftj eight years, complained of 
palpitation of the heait For a number of years he had suffered from chronic arthritis for 
which the tonsils had been removed, some teeth extracted, and the nasal sinuses drained 
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There T\ns nou quite nuirkiil ileforimt^ of the jomts hut no e\idcace of nttue infection 
For four or hic icnra he hna Iind iittacks of rapid heart lasting onh a short ^hilc The 
present attack had begun the dai before There a ns moderate dyspnea on exertion On 
examination the licart rate icns I-IO nncl totalU irregular The fiuoro''copic examination 
shou-cd marked dilation of tlio right ide of the heart There ivere no signs of ^aIvular 
disease The Wood pressure normal The untie showed onlj n trace of albumen Fol 
lomng the remoral of the dental infOLtioii the heart rate returned to normal and has con 
Imued so for two a cars 

!noeii?<ittoiiv-~— Tilt dental ridiogriph houdl „ roots 7 winch were 

renioud The cultures houed a profuse gronth of streptoocci fFig 7 B) Four rabbits 
were injected TJjreo animals at mitoi x Iiad hemorrhage in tlie mvocardium Two had 
xcgtlation in the xalxcs Two had nl o joint lesion^ one an inti** and one hemorrhages 
m the stomath and duodenum 



B r — ^ radlograpli of alxcolar proce s ahowins: two root tips remaining (Case 7) 

ProducSr organism uiarkcd lesions In the heart of animals were 


Afi/ocarditis u-ifh Jnff%n<i Pectoris 

Cabe 8 Ststory — L B Jf a carpenter, aged forty two jears complained of recurrent 
attacks of pain over the heart The attacks had begun eight months prenouslj, were 
always brought on by exertion, and xrcro relieved bx rest During one attack the left arm 
f t numb He had always been well before the present lUnc s On exommation numerous 
ertra bj stoles were noted The blood pressure was 100/75 There was no anemia The blood 
asaermanu was negative The urmc shoxved no albumen sugar or casta There were nu 
^erous pulplcss teeth Tho tonsils were large and red The fluoroscopic examination showed 
e heart and the aorta of normal size The tonsils were removed and tho pulpless teeth 
^ meted After the eitraction of the teeth the patient felt so much better that he wished 
0 return to work Two weeks later he began to hare dyspnea which increased in severitj 
e complauied of a feeling of pressure in the chest and dexeloped a pcncardial fnction nib 
‘Kns of myocardial insufficiency soon developed followed by death about one year after the 
of srmptoms ) v ) 
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Animal tnociilatwns — Two rabbits injected iiith the broth culture from the tonsils 
showed no lesions of any kmd Three x raj positive teeth, the left lower first and second 
bicuspids, the first molar were first extracted All showed a profuse growth of streptococci 
Two rabbits were injected and killed three dajs after inoculation One showed only an 
arthritis with a pyelonephritis The other shoned a marked necrosis of the myocardium 
involving almost the entire right ventricle (Fig S) A slight joint involvement was the 
only other lesion present 

One week later 4 more teeth were extracted The left upper first bicuspid and lateral 
incisor were x ray positive and showed a profuse growth of streptococci on culture The 
left upper was negative m the radiograph and showed also a profuse growth of streptococci 
The left upper cuspid showed onlj a fen colonics in the agar tube and was negative in the 


R Vantncle 






C; 

t 






-1- Ventricle 




Fig S — Massiie necrosis of almost entire right ventricle of rabbit Injected with a culture 
from the Infected teeth of a patient suffering from mjocardlal disease (Case 8) 



B’IE H — Multiple areas of necrosis In heart muscle and vegetation on the valve of a rabbit 
injected with the dental culture from a patient (Case 9) 

radiograph Two rabbits were inoculated with the mixed cultures One showed at autopsy 
sbght jomt lesions and yellow plaques in the arch of the aorta The other showed lesions 
in the jomts and muscles, marked necrosis of the heart muscle, and several vegetations on 
the mitral valve 


Heturrent Acute TMchitis and Arteritis 

Case 9 Bistoi-i / — C C W, a telephone clerk, aged thirty five years, complained of 
painful nodules in the leg The first nodule had appeared at the age of twenty years and 
remained onlj a short while He had had no further symptoms imtil the age of thirty 
when he had an attack of influenza Pour months after the attack a red, painful swelling 
appeared over the nght popbteal vein Following this there were many such swellings over 
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tha rcjD5 of both Jon-cr CTiromitiOa Tttq before, the right foot had become s^roUen 
and painful Ono too bocamo gangrenous A few montlis later the right leg was amputated 
On examination there was a small nodule nbore tho internal condjlo on ono leg The 
general oiamination was negative Tho tonsils were small and deeply imbedded The blood 
pressure was 00/58 The unno cvammation was negative Tho white blood count was 8500, 
and tho hcmogJobin S5 per eent Tho Wosserinann test was negative 

jdmmal tnotnilattons — Tho dental radiographs showed C pulpless teeth which were ex 
traded Four rabbits were in 3 cctvd with tho cultures Two showed at autopsy many 



frntv. ^ area of edentulous bone with a residual Inf -etJon {Case 10) B culture 

ciMil of area shown by arrow In A Note the profuse growth of bacteria eape 
«auy in the bottom of the tube 


areas of necrosis and hemorrhage in the myocardium and vegetations on the valves, (Fig 9) 
tJae had also areas of necrosis in tho voluntary mu clos, and both showed hemorrhages in 
tio duodenum One of the other rabbits showed no lesions, the other only muscle involvement 

Acute Artentis 

Case lo JStstorj/ — VT if B, aged fifty five years, had had a number of senous in 
ectioas of probable focal origin Twenty years before he had had bilateral uveitis with 
complete loss of vision At tho eamo time a diagnosis of diabetes mellitus was made In 
® following years be had suffered from chrome arthritis and a duodenal nicer On exam 
and tb ^fiuid to have a high grade secondary anemia, a marked artenal hypertension, 

e nrmary findings of chronic nephritis Becently ho had suffered from a swelling of 
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the leg and the foot The swelling was limited to the loner half of the leg and the foot 
There was no pulsation in the dorsalis pedis arteries The condition seemed due to localized 
arterial disease Gangrene seemed imminent 

Anirtml inomtlatwns — The sjstemic diseases from which the patient had suffered 
were recognized as of focal origin but no definite foci had been found Tnenty years before 
all teeth had been extracted for extensue pjorrhca The radiograph of the jaws shows 
numerous areas of apparent infection in the bone It seemed quite evident that the anatomic 
changes in the patient were so extensive that removal of foci could be of little value One 
suspicous area (Fig 10 ^4) was exposed and curetted The bone was quite soft The cul 
ture shoved a profuse growth of streptococci vhicli vould not grov to the top of the brain 
broth agar tube (Fig 10 B) 

Tvo rabbits veie injected vith the cultuic Both animals deielopod a mild iritis 
One at autopsj showed no other lesions The other shoved endocardial legetations, abscesses 
in the kidnei and marked joint involvement 
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THE SUGAE AND CHLORIDE CONTENT OP THE CEREBROSPINAL 
FLUID WITH SPECLVL REFERENCE TO NEUROSYPHILIS 


Hi S WiLUiii Bli ktit IID, RociiLbTER Minn’’ 


CPIIL reducmg substance in the eeiebrospinal fluid m man has receded i 
certain amount of attention bj chemists and clinicians in the last two 
decades It has been shoun to be csscntiallj a monosaccharid, probablj glu 
LOsc The normal amount has been ranouslj estimated bj different authors, 
from a minimum of 40 mg for each 100 c c to a maximum of 134 mg In con 
trast to this discrepancj Mestrezat who has done considerable work on the 
sugar of the cerebrospinal fluid which he believes is allied to if not identical 
with the true and dmljzable sugar of the blood plasma, gives the uorraal con 
tent as from 55 to 65 mg for each 100 cc, with an aserage of from 59 to 
60 mg Most authors grant a much gieatcr range of normal variation Thai 
himer and Updegiaff, bj means of the Folin and B u method, estimated the 
upper limit of normal at from bO to bo mg Kellej pooled normal fluids and 
obtained 55 rog bj the same method flic variation m results is probablj 
attributable to difference in method of estimating sugar and precipitating the 
blood protein The herculean task of comparing a score or more of reported 
procedures would be neoessarj to determine this A few authors have made 
parallel determmations bj- two or three methods, with some interestmg ob 
serrations For instance, Stevenson found the discrepanoj between values 
obtained by Polin’s and Shaffer’s methods was greatei in patients with 
encephalitis than in normal persons He considered this probably due to 
substances capable of reducmg Folin s but not Shaffer s reagent 

The amount of reducing substance has been found to be abnormal m 
eases of acute and chrome meningitis, encephalitis and diabetes A moderate 
amount of work has been done on the cerebrospinal fluid m cases of neuro 
syphilis In eases of undifferentiated neurosj philis increased values were 
found by Bojd, Veram and Vernet, Kaplan, and Csaki, normal values were 
reported by Rieger and Solomon Kahlcr, and Kraus and Corneille, and 
decreased v alues w ere found by Borberg, Holzmann Kelley, and Martin In 
eases of tabes dorsalis increased amounts w ere noted by Low y , Kaplan, Cshki, 
and Polonowski and Dubot , normal v lines w ere found by Kahler, and Rieger 
and Solomon, and decreased amounts were reported by Borberg and Holz 
®ann In eases of general paresis high values were found by Csaki, normal 
values by Briand, Marcel and Ronquier, and Rieger and Solomon, and de 
creased values by Borberg, Holzmann, Kelley, and Polonowski and Dubot 
Alpers, Campbell and Prentiss found an aveiage of 65 mg in eases of paresis 
^tbout treatment, and 55 mg in cases m which treatment had been given, 
_ cston found an average of 71 8 mg in the oases without treatment and 
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72 5 mg in the cases with ti eatmcnt Thus it is seen that there is no unanim- 
ity of opmion, but each individual author’s findings are essentially the same 
for the three phases of neuros 3 'philis Hopkins, Stevenson, and Wed have 
reported varying results Hopkins states that lower figures are often found 
in cases of syphilis than in anj^ othei disease, with the exception of non- 
syphilitic meningitis 

The relation of whole blood sugar to cerebrospinal sugar has been studied 
by a few workers Bang states that they aie present in the same percentage 
Hopkins, using Bang’s method, found the blood sugar to be 10 mg higher 
Polonowski and Duhot found the ratio of cerebi ospinal fluid to blood sugar 
to be equal to 1 1 Seivantie states that the ratio varies from 04 1 to 1 1 
Myers and Fine studied the spinal fluid in 15 cases in which there were vary- 
ing degrees of nitrogen retention, and found the sugar of the cerebrospinal 
fluid to be 57 pei cent of that in the blood In cases without diabetes Eusznyak 
and Csaki found the sugar in the spmal fluid to be much less than that of the 
blood plasma, the aveiage difference being 54 mg This might be construed 
as contradictory to Mestrezat’s theory, wliieh has already been mentioned 
Manj’’ investigators did not considei the blood sugar at all, and made no 
attempt to control the alimentation of their patients Polonowski and Duhot 
found higher values when the spinal fluid was withdrawn fiom three to five 
hours after the last meal than nhen it was withdrawn ten hours after 
the last meal Increased values have been found in the cerebrospinal fluid m 
cases of diabetes Thalhimer and Updegiaff could find no increase, however, 
untd the blood sugar i cached 190 mg and believed this might signify a 
threshold level for passage of sugar into the spinal fluid They estimated the 
value of the sugai in the spinal fluid at 45 per cent of that found m the blood 
Normal blood sugar is geneially given as ranging from 90 to 120 mg for each 
100 c c of blood 


TECHNIC rOR ESTniATION OF SUGAR CONTENT 

In this studj^ the concentration of sugar, both m the blood and cerebro- 
spinal fluid, was determined by the Eothberg and Evans’ modification of the 
Polm and Wu method This method was chosen with a view to accurate 
determmation, and the work was peisonally performed The blood protein 
was precipitated as recommended by Polm and Wu, but for the cerebrospinal 
fluid the procedure was alteied To 20 cc of fluid were added 60 cc of 
distilled water, 1 0 c c of 10 per cent sodium tungstate, and 1 0 c c of two- 
thiids normal sulphuric acid This is considered sufScient to piecipitate all 
the protein and permits the use of the customary standaid No 1 of the Polm 
and Wu method for both blood and spmal fluid, theieby elimmatmg the prepa- 
ration of a standard of one-half this strength, as suggested by Poster The 
unknown is diluted until the intensity of color matches that of the known 
This IS generally obtained at 30 c c 

The blood and spinal fluid of the normal subjects were collected simulta- 
neously about sixteen hours following the last meal This was also true of 
most of the patients who had syphilis without involvement of the central 
nervous system When the central nervous system was affected the spmal 
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Table I 


IKITUI, COSCELTruTIOV OF SUOAr IK THE SfINAL I LOTH AND BLOOD IK ITS CASES 


■nTE OF CASE 

SPIVAL ILUII> QU>OD 

REMARKS 

CASES 

KAttlE or 
suoar co'i 

CENTKATroV 

VO 

WTItAGE 

SCQ\r CON 
CE\7riTIO\ C-iSES 
VO 

nA^OE OF 
SUCU' cov 

C£^iTnATJO\' 

IfO 

AVERAGE 
SUGAF COV 
C£ATi ATJON 
1X0 

Controls (non 
syphiiUie) 

-•i 

6G to 77 

G7 ID 

•55 [ t 

Si to 97 

90 

GO 

iSI 


10 

1 

53 to 09 

G1 10" 

100 1 

so to 103 

90 

276 

Pxincreat 

itxa 

Primary and 
Fccondnrj 
syphilis 

•1 

SD to 70 

i4 i 

81 to 00 

SG 


iSH 

3 


56 a 


90 


HijHi 

2 

Q2 to s<t 

C 2 

70 to 13G 

10 

mu 


1 


n 1 


r 


iiM 

CT 

I 

4o Id T1 

5S Z-Z 

R2 1 

CO to 13D 

109 

Mi 


J2 

■i2 tn G8 

5r 11 

C7 to 122 

100 

Him 


12 

47 to 74 

62 H 

S; to i:g 

94 



50 

41 to 73 

57 SO 

rt to 100 

93 

mmSB 



4C to 53 

50 2 

"8 to 84 

81 


lOenernl paresis i 9 

41 to GT 

57 7 

78 to 105 

04 

i 


fluid was removed at tlie time uitinspmai treatment was gnen (Table I) 
This followed the administration of arsphcnamine on the pres ions da> and the 
ingestion of a light breakfast ns a rule on the morning of intraspmai treat 
meat The length of time without food made some difference in the content 
of sugar m the blood, but no alteration m the content of sngar in the spinal 
fluid could be ascertained 

Precipitation was earned out -verj soon after the spmal fluid was with 
drawm If the sugar could not be determined immediately, a few drops of 
toluol were added to the filtrate and it was placed in a refrigerator This 
precaution was taken to UTOid possible gljcoljsis, as Csdki reported 50 per 
cent loss of reducing substance in three boars at room temperature m the case 
of cerebrospinal fluid from a patient with diabetes Dowj found no decrease 
m from twenty four to forty eight hours at room temperature and at 37” C 
Stevenson obtained the same result after the fluid had stood for two or more 
days The last two authors were not considering the spinal fluid in cases of 
diabetes 

The supposedly noimal patient with low concentration of sugar in the 
lood and spinal fluid had no demonstrable abnormality except fibromyoma of 
he uterus This was the only case m the entire series avith subnormal find 
lugs in both blood and spinal fluid Thia condition has been expenmentaUj 
produced by Polonowski and Duhot as will be mentioned later At operation 
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and necropsy panel eatitis was discovered in the case of latent syphilis with 
high concentration of sugai in the blood and spmal fluid It is interesting to 
note that uruialyses, taken np to five days befoie sugai determinations were 
made, showed no sugai In the case of neurosyphilis with high concentration 
of sugar in the spinal fluid and uoimal concentration in the blood there was a 
slight trace of sugai in the mine on several occasions This patient was 
Jewish, and there niav have been some distuibance in carbohydrate metabo- 
lism, although the glycosuiia was thought to be of renal origin In the cases 
vuthout syphilis, used as contiols, there was no demonstrable organic lesion 
of the nervous system 

RELATION OF THE CONCENTRATION OF SUGAR IN THE SPINAL FLUID TO SEROLOGIC 

FINDINGS 

Correlation of the concentiation of sugar in the spinal fluid in cases of 
neurosyphilis with serologic findings has been attempted bj’’ a few workers 
Borberg found especially low values in cases with pleocytosis Kahler states 
that the cell count makes no diffeience, although he had no cell count above 
55 lymphocytes for each cubic milliraetei Moates and Keegan found no con- 
nection between the sugar content and the other findings 'Wittgenstein states 
that many factois must be consideied in the interpretation of lesults and pre- 
sents notewoithy tables In geneial he assumes that in eases of tabes dor- 


Table n 

Concentration oi Sugat in the Spinal Fluid in Cases op Neurosipuilis 


type of case 

HIGH CELL 
COUNT*, MG 

NORMAL CELL 
COUNT, MO 

COLLOIDAL BENZOIN 
REACTION IN FIRST 
ZONE, MO 

COLLOIDAL benzoin 
REACTION IN OTHER 
ZONES, MG 

Vascular neuro 
syphilis 


56 

56 


Undifferentiated 

neurosyphilis 

56 

59 

54 

60 

Meningeal neuro 
syphilis 

64 

64 

64 

64 

Asymptomatic 

neurosyphilis 

60 

59 

52 

59 

Tabes dorsalis 

53 

58 

54 

57 

Juvenile paresis 


53 

53 


General paresis 
(1 case) 

49 

60 

62 

51 


•More than 10 cells for each cubic millimeter ivas consideied abnormal 


sails and undifferentiated neurosyphilis, a high cell count with low concentra- 
tion of sugar in the spmal fluid denotes a menmgitic piocess, that a high cell 
count in cases of tabes dorsalis with high concentiation of sugai denotes a 
complicated cerebral process, and that a high cell count m cases of neuro- 
syphilis with high concentration of sugai may be due to alleigj' He supports 
this assumption by stating that m one such case monoplegia developed during 
treatment with arsphenamme He states that the sugar content seems to have 
diagnostic significance m cases of cerebral mflammation, in which he finds 
higher percentages B!is tables must be studied to be appreciated In 
Table II aie shomi the results of my cases with respect to cell count and col- 
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loidal benzoin reaction The percentages repiesent the average concentration 
of sugar in fiie spmal fluid for the various groups 
»■ There is a slight tendenev to loirei values along with high cell count, and 
also with colloidal benzoin reactions in the first zone 

INFMll;^CC or VUUENTVBV HiPEROLVCEVIU 

&mcc it uas found hr Iless and Polzl that the onl ingestion of iodides 
was followed bj their appenrniii-c in tlic cerebrospinal fluid, onlj in cases of 
meningitis, since increased iodide values ui cases of svphihtio meningitis were 
found bj Osborne, and since mercased nitrate values, after idmmistiation of 
the salt, were found bj Mestrezat and Gaujoux, studies were made of the 
elfeet of nlimentnrj hj pcrglvocmin on the sugar in the spinal fluid in cases of 
nenrosyphilis Kcllcj increased the blood sugar of rabbits h} !Otra\enous 
injection of glucose and foimd no ineicase in the sugar in the spmal fluid 
Polononski and Duhot produced hjpergljceraia bv subcutaneous injection of 
epinepbnn and produced an increase m the sngai m the spinal fluid Thej 
considered, houever, that the epmephiin mav have introduced an added fae 
tor by possibh altering the peimcabilifv of the choroid plexus They pro 
dneed aUmentarj hvpoglj cemia bj administering large amounts of glucose 
and saccharose, and found a decrease in flic sugar in the fimd I fii’st deter 
macd the sugar in the blood and spinal fluid to determine the patient s 
normal Two weeks later I administcicd orallj 100 gm of glucose fifteen 
minutes tbirtj minutes, or one hour before the witbdiawal of blood and 
spinal fluid, usuig the various intervals on different occasions The blood and 
spmal fluid were withdrawn almost sv nchronously Glucose was given to 
21 patients for a total of 30 administrations The content of sugar m the blood 
was highest after the half hour interval, reaching a peak of 186 mg , but with 
out a definite increase in the sugar in the spmal fluid at any time In 2 oases 
there was no change, in 15 eases flicic uas an average increase of 6 mg and 
m 13 eases an average decrease of 5 mg The greatest mcrease, 10 mg , was m 
a case of meningitis The gencial aveiagcs of various tjpes of neurosvphihs 
were approximately identical The highest concentration of sugar in the 
blood, 186 mg, was associated with an mcrease of but 5 mg The negative 
result may be due to the fact that the threshold value of 190 mg as found by 
Thalhimer and Updegraff, was not reached 

INFEtlENCE OP THEVTilENT 

A mnjoiitj of the patients with neurosvphilis had had a certain amount 
of treatment, but there was no ippreciable difference in the findings in these 
eases and those untreated The patients were being treated bv intravenous 
and mtraspmal injections of arsphenamme bj the Swift Ellis Ogilvio method, 
with iodides, and mercury or bismuth To determine the behavior of the 
sugar in the spinal fluid under treatment, determmations were made on 2 
Occasions in 24 oases, and on 3 occasions in 2 eases This is exclusive of 
patients who received glucose The determinations were made at inten als of 
from two weeks to five months In 1 esse the result was the same at 3 exam 
mations , m 15 cases there was an average increase of 5 mg , ind m 8 esses 
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there was an average decrease of 7 mg In the 2 cases with 3 examinations 
(at intervals of two weeks) the variation in results did not exceed 3 mg The 
length of time between examinations seemed to make no difference Kelley 
found an average concentration of sugar in the spinal fluid of 21 mg in 
cases of neurosyphilis without treatment and an average of 62 mg in cases m 
which treatment was given Biach, Kerl and Kahler found from 40 to 90 mg 
in cases without treatment and as high as 340 mg in a case following treat- 
ment These authors did not state specifically that the figures before and 
after treatment were obtained in the same cases Wittgenstein obtamed 
marked mcrease in sugar m the spinal fluid in cases of neurosyphilis after 
intravenous injection of neoarsphenamine, with and ivithout spinal diamage 
Alpers, Campbell, and Pientiss found tlie content decreased in cases of paresis 
following treatment, and Weston found slightly higher values 

PROGNOSTIC VALUE OP THE DETERMINATION OP SUGAR IN THE SPINAL PLUID 

This phase of the subject has leceived scant attention Wittgenstein be- 
lieves increased values foi sugar in the spinal fluid signify cerebral involve- 
ment, which might increase the gravity of the situation If the colloidal 
benzoin reaction in the first zone signifies ceiebral parenchymatous involve- 
ment, as Osborne believes, my findings aie at variance with those of Wittgen- 
stem My patients have been observed as long as one and one-half years 
Those who on the basis of clinical and seiologic findings promise to be 
resistant to treatment tend to have a decreased concentration of sugar in the 
spmal fluids with a greater range in values There is, howevei, no apparent 
difference between those with low and those with high values Further 
observation will be necessary to determine the prognostic value of these levels 

DISCUSSION 

Theie are several sources of error in making determinations, some of 
which have been mentioned by Polonowski and Duhot the blood which is 
exammed is fiom the peripheral vessels and may differ from that m the 
choroid plexus, the determmations have been made on whole blood and not 
on plasma , and the filtrate may contain reducing substances other than sugar 
In fact, Mestiezat goes so far as to condemn all methods of precipitating blood 
protein except by means of mercuric acid sulphate Due to the small varia- 
tion, the method of determining sugar must be as accurate and sensitive as 
possible Division of cases of neurosyphilis into distinct groups is inaccurate 
on account of the manifold mvolvement Comparison of the sugar content of 
the spinal fluid with cytologic and serologic findings is inaccurate, since a 
high cell count may fall markedly and a colloid benzom reaction m the first 
zone may disappear under intraspmal medication with little or no change m 
the sugar content 

With regard to the etiology of decrease in the sugar content of the 
spinal fluid, it is possible that, as suggested by Wilcox and Lyttle, disease of 
the meninges or choroid plexus may prevent the glucose from entering the 
spinal fluid The varying results could be explained by difference m the 
degree of mvolvement of the portion of the meninges that covers the choroid 
plexus It would be mterestmg to study the choroid plexus at necropsy in 



suGAn \ND ciiionror content or tiif ci tedrospin vl fluid 


49 


cases of neurosj pliihs in relation to degree of involvement and also in regard 
to gl} cogen content, to nliicli attention has been directed by Yosbimura 
Kelley, on the basis of inoculation experiments in vitro, believes that the 
spirochete utilizes the sugar of the spinal fluid as food The difSoulty en 
countered in demonstrating the organisms in the spinal fluid would more or 
less preclude their presence in euffieiciit numbers to mal e anj appreciable 
change m the concentration of sugar 

chlorides of the CEREnrOSPINAL FLUID 

There are ft nor reports of ox tnunsUon of tlio eblondes of the eerebra 
spinal fluid than of the determination of sugar, and less variation in the esti 
mation of normal v alues The results range from a minimum of 610 mg to a 
maximum of 750 mg for each 100 c e of spinal fluid The normal chlorides 
of whole blood range from 550 to GOO mg for caeh 100 c c These figures are 


Table III 

Content or CnLorioEs in SrmvL iLom and Blood 


TYPE or CASE 

CASES 

SPINAL FLUIP 

DLOOD 

UAbCE or 
cnLoaroES ito 

A\ErAOE AMOONT 

or ciiLoriDES, 
MO 

rsKCE or 
criLoruDES mg 

WXTAGE AMOUNT 

or CHLORIDES 

MO 

Normal 





4S0 

Utenl si-phihs 

mm 




610 

piSliSflP 

5 

710 to 738 

723 

4S0 to 520 

455 

Congenital B^'ph 
ihs 

1 


730 

__ 

480 

UfliiiTcrentmted 

ncurosyphilis 

37 

OGO to ISO 

730 

430 to CTO 

513 

AsvmptomatJc 

nearowphihs 

21 

GGO to TOO 

730 

426 to 620 

522 

Tabes dorsalis 

41 

C8o to 77^ 

734 


610 

uennai pm sis 

4 

730 to 175 

739 


4S5 


expressed in terms of sodium chloride Ftoekenhaus and Fonseca found them 
as high as 900 mg in cases of paralj sis Csalci found them mcreased in cases 
of syphilis and *‘metasyphilis He observed decreased values in one case of 
syphilitic menmgitis, which increased following treatment Depisoh and 
Richter Quittner found increased values m cases of syphilis 


technic for the Estimation of chloride content 
Estimation of chlorides was made on the protein free filtrates such as 
were used in determmmg the content of sugar The following is the method 
employed * The silver nitrate reagent is prepared by dissolving exactly 
2 905 gm of silv cr nitrate in about 100 c c of water and dissolving 30 gm of 
ferric ammonium snlplmte in about 300 cc of water, and by adding these 
solutions together, with 500 cc of concentrated nitric acid, in a 1 000 c c 
volumetric flask, and bj diluting to the mark with water, 1 c c equals 1 mg 
sodium chloride 

Whitehorn as modlfioa by W G 


Karr Chief Chemist Ph»a 
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The ammommn thioej'anate leagent is piepaied by dissolving about 2 7 
gm of amrQonmm thiocyanate m about 1 litei of -watei This is placed in a 
5 c c microburette In a 50 c e poicelam casseiole aie placed 10 c c of water 
and 10 c c of the silver nitrate reagent This is then titi ated v ith the thio- 
cyanate from the buiette The end-point is the first leddish-bioun color that 
persists for fifteen seconds This titiation is repeated foi confirmation Two 
hundred times the amount of thiocyanate solution lequired for the titiation 
IS diluted to 1 litei , 5 c c of this solution is then equal to 10 c c of the silver 
leagent and is equivalent to 10 mg of sodium chloride 

Ten cubic centimeteis of the piotein-free filtrate is tiansferied to a 50 c c 
porcelain casserole and 10 c c of the silver nitrate reagent added It is 
allowed to stand five minutes and then is titiated with the ammonium thio- 
cyanate solution from the micioburette until a slight reddish-biown persists 
for at least fifteen seconds 

If r = quantity of thiocinnate used (m cubic centimeters) 
and V = quantity of sodium chloride (in milligrams for each 100 c c of blood) 
then v = 200 (5-r) 

In the case of the cerebrospinal fluid the filtiate must be diluted by an 
equal amount of water or the lesults divided by tvo, since the filtiate is twice 
as concentrated as that from the blood 

This method was chosen because it permitted deteiminations to be made 
on the same filtrate as was used foi the estimation of sugar One bundled 
thirty-one determinations were made on the blood and spinal fluid of 100 
patients There was a little variation fiom time to time, the following being 
a typical example of a case of meningeal neurosyphilis 


Date 

Whole Blood Chlorides, mg 

Spinal rLuiD Chlorides, 

Tune 10, 1924 

560 

740 

June 24, 1924 

580 

755 

July 8, 1924 

520 

730 


In general, the range of variation is gieatei in the blood than in the cerebro- 
spmal fluid, as is evident m Table III which includes cases both with and 
without tieatment Specimens were ■' evammed at different times during 
treatment, and all results weie within noimal limits 

SUMMAKT 

There is a definite but small decrease, with lather wide range of values, 
m the reducing substance of the cerebrospinal fluid m cases of neurosyphilis, 
as determmed by Eothberg and Evans’ modification of the Polm and Wu 
method Simultaneous determination of blood sugar is of assistance in a 
small percentage of cases There is a slight normal variation in the content 
of sugar in the spinal fluid but not as great as in blood sugar Length of 
time without food made some difference m the level of sugai in the blood, but 
apparently none in that of the ceiebiospinal fluid 

There is a slight tendency toward low values for sugar in the spinal fluid 
along with high cell count and m eases with colloidal benzoin reaction in the 
first zone The regular comparative tabulations of Wittgenstein could not be 
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duplicated Alimentan In porglj cemm up to 185 mg produced no increase 
of sugar in the spinal fluid There uas no alteration in sugar content under 
treatment in cases followed ns long as flic months The e-ctremelj low values 
for sugar m the spinal fluid in cases of neurosjphilis and the marhed rise fol 
lowing trcTtnient, ns noted bj some authors could not bo confirmed No 
information was obtained that would dcfinitclv aid m prognosis although 
observation has lasted one and one half lears Careful obsenation over j ears 
with repeated determinations of the coutcut of sugar m the spm-il fluid niaj 
pros c valuable 

There is a variation m the cliloiide content of the cerehrospuial fluid 
which IS not as great as m the chloiidcs of the whole blood In all the cases 
of neurosv philis, the spiml fluid showed a normal chloride content 
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THE USE OP ISOPKOPTL ALCOHOL IN THE PREPAEATION OP 
WASSERMANN ANTIGENS'" 


By Robert M Isham, Ph D , Okmulgee, Okla 


C OMPARATIVELY recently isopropyl alcohol has become available in quan- 
tity at leasonable puces Because of the high tax on ethyl alcohol and 
the onerous restiictions connected with its avithdrawal and use, it is in many 
instances being replaced by isopropyl alcohol, which is less costly and is free 
from all regulation, since it is nonpotable 

These considerations have led the author to imdertake an investigation 
of the possibility of prepaimg Wassermann antigens by use of isopropyl 
alcohol instead of ethyl alcohol The close similarity in physical properties 
of the two alcohols indicated the probable success of the mvestigation, while 
ihe results obtamed show isopropyl alcohol to be actually superior to ethyl 
alcohol for this purpose It proved to be a better solvent for the antigenic 
substances of normal tissue than ethyl alcohol 

In this work two types of antigen were prepared the simple alcoholic 
extract of heart muscle and the alcohol ether soluble and acetone msoluble 
antigen as used by the Hygienic Laboratory Results were controlled by 


•Received for publication Februarj 3 1926 
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taalcine identjcal preparations from tUo same hearts, using 95 per cent ethyl 
alcohol for the estraetion 

The Simple alcoholic extract picpared by use of isopropyl alcohol was 
much higher in antigenic power than that prepared bj use of ethyl alcohol 
While it required tuentj fne antigenic units to gne partial inhibition of 
heniol)sis with normal sera, in the case of the antigenic extract prepared with 
isopropji alcohol, oiih ten unit!, uerc icqmred m the case of the ethji alco 
holic extract 

In the preparation of the acetone insoluble antigens, isopropyl alcohol 
was found to giie approximate!} a 10 per cent greater extraction of acetone 
insoluble material than cth}l alcohol The antigenic power of the methyl 
alcohol and ether solutions of the acetone precipitates was equal in the two 
cases Even 0 20 ec of the antigen prepared with isopropil alcohol faded 
to give any inhibition of hcmoljsis with normal sera, while some inhibition 
was apparent with OIG cc of the antigen prepared with ethjl alcohol 

EXaEniUENTAl, 

Simple Alcoholic Extracts — A fresh beef heart was freed from fat and 
connective tissue aud the licnn luuaele (.round m a meat grinder The ground 
muscle was thoroiighl} mixed, and two 200 gm portions uere weighed out 
These were transferred to 1200 cc flasks and extracted for two weeks at 
37° C , the one with one liter of 91 1 per cent isoprop} 1 alcohol, the other 
with one liter of 95 per cent etli}l alcohol During extraction the flasks were 
well shaken, three times daily 

After extracting for two weeks, the solutions were filtered and the fil 
trates preserved in tightlj stoppeied bottles in the ice box On cooling, both 
solutions deposited some material the isopropyl alcohol solution depositing 
considerably more than the ethyl alcohol solution The isopropjI alcohol 
solution retained a considerably higher color than the ethyl alcohol solution 

These simple alcoholic extracts were tested for antigenic and anticoni 
plementarj properties in the usual manner m an antislieep hemolytic svsteia 
by nsmg two units of complement, two units of amboceptor, and pooled 
strongly positive and pooled normal sen respective!} with graded amounts 
of antigen Incubation for fixation of complement was at 37° C , for thirty 
mmutes After adding amboceptor and sbeep cells, inoubatiou at 37° C 
was continued for thirtj minutes, and the tubes were then allowed to stand 
overnight at 15° G before reading Results of these tests appear m Table I 

A comparison of the data present in Table I shows that even 0 004 c c 
of the isopropyl alcohol antigen gives total inhibition of hemolvsis with posi 
tive sera, while no inhibition with normal sera appears until amounts in excess 
of 010 CO of the antigen are used We thus have a ratio of 010/0004 
equals 25/1 

In the ease of the ethyl alcohol antigen it requires 0 01 o o to give total 
inhibition with positive sera, and amounts above 0 10 c e show inhibition 
With normal sera The ratio here is thus only 0 10/0 01 equals 10/1 

Acetone Insoltible Antigen — The preparation and preliminary extraction 
of the heart muscle m the case of the acetone insoluble antigens, was the 
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same as for the simple alcoholic extiacts except that one liter of alcohol was 
used for each 100 gm of ground heart muscle 

After extracting at 37° C foi two weeks and filteiing, the alcoholic ex- 
tracts weie CA'apoiated at looni tempexatuie hefoie a fan The lesidues 
were then taken up with ethei and the solutions tiansferied to stoppeied 
bottles and left o\eruight for sedimentation 

The clear ethereal solutions were deeanted, evapoiated to a volume of 
20 c c , and treated with 200 c e of acetone, each, for precipitation of the 
lipoids The vessels were coveied and allowed to stand overnight, in the 
ice box, to collect the precipitates The acetone was decanted, and the pre- 
cipitates weie allowed to dij to the usual sticky consistancj 

The yield of acetone insoluble lipoids obtained fiom 100 gm of heait 
muscle, extracted with 1000 c c of 91 1 per cent isopiopyl alcohol, was 3 5 
gm Piom 100 gm of heait muscle 3 2 gm of lipoids, exti acted with 1000 
c c of 95 per cent ethyl alcohol weie obtained 

Stock antigen solutions were prepared fiom these in the usual mannei 
by dissolvmg 0 30 gm of lipoids in 10 c c of methyl alcohol and 1 c c of ether 
Titrations weie earned out in the same manner as for the simple alcoholic 
extiacts with results as shown in Table 11 


Table II 

Titration op Acltone Ilsollble Antigens 



POSITIVE SERUM 

NORMAL SERUM 

TAKEN C C 

HEMOLYSIS 

INHIBITION 

ISOPROPYL ANTIGEN 

FTHYL ANTIGEN 

ISOPROPYL ANTIGEN 


0 000 

Total 

Total 

None 

None 

0 004 

None 

None 

t { 

ti 

0 006 

it 

“ 

“ 

t i 

0 010 

i { 

“ 

“ 

it 

0 020 

1 1 

<( 

i i 

i t 

0 040 

( { 

“ 

i { 

i i 

0 060 

( t 


i { 

{ i 

0 080 

“ 

it 

i i 

a 

0100 

i { 

it 

ti 

a 

0140 

{ t 

1 1 

{{ 

( i 

0 160 

1 1 

“ 

{ t 

Trace 

0 200 

“ 

i { 

{ i 

10% 












■sPiROcurTW BnoNcniTj' ^urctf.'-ruiw trutlo with ^R'^pue-n vmini, ij 

An examination o£ the results shown in Table II shows the antigenic 
powers of the two preparations to be identical The antigen prepared with 
ethyl alcohol shows some inhibition of hcmohsis when normal sera are used 
in amounts above 014 cc, while the isopropvl alcohol product shows none 
in am of the amounts tested 


I ONrWIalONS 

1 Isopropjl alcohol is superior to ethvl slcohol for the preparation of 
Wissernnnn antigens of the Minph alcoholic t\pe It iields a pioduct of 
superior antigenic power and shows relatively less anticomplenientarj action 

2 Isopropyl alcohol is superior to ethvl aleohol for the production of 
acetone insoluble antigens because it gives a more complete extraction of the 
acetone insoluble lipoids of normal tissues The antigen produced is equal 
m antigenic power to that produced bv use of ethyl alcohol and is somewhat 
superior as regards anticouiphnientan bihnnor with normal sera 

3 The use of isopropil alcohol for this purpose is also to be reeom 
mended over the use of tax paid etiii) ahohol because it is less cosfh and is 
not subject to troublesome regulations 

o 

SPlROCHETAIi BRONCHITIS 
REPORT OP V CASE SICCESSFLLET TRE VTED V.ITH 
\R&PnE\AMrsF° 

Br Jons R \ isiiet HA HD Twin Fuxs Ivkbo 

T he existence of pulnionan infections due to the spirochete of Tincent and 
to the fusiform bacillus has only recently been recognired Credit is due 
to Pilot and Davis^ for their pioneer work in this field, and those interested 
m this subject are referred to their exhaustive article for a complete discus 
Sion and bibliographv VTitbm the last year several other papers have ap 
peared on this subject the most important of which is one by Kline and 
Berger = Most of the cases reported have exhibited pulmonarv abscesses and 
pulmonary gangrene The following case is, therefore, of interest because of 
>ts gradual onset and because abscess formation did not occur 

report of case 

Mrs NFS, aged thirtj eight, developed acute bilateral pyosalpinx 
following the birth of her eighth child on September 21, 1924 A laparotomy 
was performed October 23, 1924, and both tubes and the left ovary were 
removed and dramage instituted I saw her in consultation hefore the opera 
bon and learned that her previons health had heen qnite good A careful 
physical examination at that time revealed no pulmonary pathology There 

Approved for publication hr the iledlcal Director of the tetcrans Bureiu. 
rvom the U & Veterans Hospital Waukesha, Wisconsin. 
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was moderately severe pyoirhea alveolaris Ether was given and no im- 
mediate complications followed, but a bioncbitis giadually developed and 
became progressively worse until January 20, 1925, when I saw her again m 
consultation She had lost fifty pounds in weight, had a severe productive 
cough, and looked decidedly ill There had been an irregular temperature, 
often higher in the morning, reaching 102° at times Her pulse was quite 
rapid, varying between 100 and 110 The white count was 12,500, the red 
count Avas 3,500,000, and the hemoglobm was 65 per cent Her breath and 
sputum were very ofCensive in odor The latter v as mucopurulent, very light 
broAvn in color, and contained small flecks of blood Examination of the 
chest revealed many moist, moderately coarse rales scattered diffusely 
throughout both lungs, not more numerous m the apices Breath sounds 
Aveie roughened, but there were no evidences of large areas of consolidation 
Radiograms showed mottling throughout both lungs, resemblmg that seen in 
influenzal pneumonia, but no abscesses Repeated sputum exammations for 
tubercle bacilli Aveie negative, but large numbers of fusiform bacilli and of 
Vincent’s spirochetes, together ivith streptococci and pneumococci, Avere found 
Three intiaA'enous injections of neoarsphenamine (015, 0 3, and 0 6 grams) 
were given in the course of tAvo weeks Avitli the lesult that the cough abated, 
the rales disappeaied, the sputum became scanty and normal m character, 
and no more fusiform bacilli oi spirochetes could be found She looked and 
felt much better, and her appetite impioved greatly Tavo weeks later she 
developed a slight cough secondary to a rhinitis A fcAV spirilla were found 
in the sputum and an mtramuscular injection of sulpharsphenamine was 
gwen to guard against a recurrence of the pulmonary infection There has 
been no return of the bronchitis to date (December 1, 1925), and she Avntes 
that she never felt better Her present weight is 128 lbs, a gam of 28 lbs 
in ten months 


COMMENT 

The similarity of this case to one of lapidly progressing pulmonary tuber- 
culosis IS apparent In fact, this syndrome has actually been called pseudo- 
tuberculosis Ceitam important differences, however, were noted The tem- 
perature curve Avas not typical, being higher in the mornmg, and there were 
no night sAveats The classical findings of consolidation in the apices were 
absent, and the iMes, which were somewhat coarser than those heard m 
tuberculosis, were scattered diffusely over the whole chest The radiograph 
also was not typical as the apices Avere too clear, and the mottbng was too 
general In spite of these atypical findmgs, the diagnosis was in doubt until 
fusiform bacilli and spirochetes Avere noted while examining a smear for 
tubercle baciUi 

It was found that the spirochetes did not stain well with methylene blue, 
but the fusiform bacilli stamed readily with this dye The examiner should 
keep on the watch for the latter organism while searching for tubercle bacilli 
The spirochetes can be readily demonstrated if a thin smear is stamed deeply 
with carbolfuchsm and examined before decolorization They Avere very 
numeious m this case before treatment was instituted As a few organisms 



CASE 01 COCCIDIOIDM, 01 VNULOMA WITH AUTOfSl UNDIKOS 


57 


nrc often present m snli\a, the sputum should either be washed or care eser 
cised to make the smear from the center of a imss of purulent sputum 

Pyorrhea aheolans has been mentioned by several authors as the source 
of the pulmonary infection and was present in this case Proper oral hygiene 
IS, obviously, an important prophylactic measure Local treatment to the 
patient’s gums was instituted promptly 

The rapid improvement in the bronchitis following neoarsphenamine ad 
ministration was gratifi mg Since pulmonary abscess and gangrene respond 
much less readily , it is important that an early diagnosis be made and that 
treatment be instituted prompth 


SUMMAKa 

A case of purulent bronchitis due to Vincent’s spirochete and to the 
fusiform bacillus is reported in which prompt recovery followed the adminis 
tration of neoarsphenamine iiitraa cnousl v The importance and the sun 
phcitv of the early recognition of this infection are emphasized 
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keport op a case or coccidioidal granuloma with 

AUTOPSY FINDINGS* 


Bi P Pi OLsoiiEi , M D I Ra as M D asd A P KptmaER, A B 
S\N Jose, C\l 


QINCE Diclvson’s* rev3e^\ of the literature ou coccidioidal granuloma, twelve 
^ Dew cases ha\e been reported The majontj of the new cases (seven) were 
observed m California , the others were one from Missouri, one from Charles 
ton, South Carolina, and one from Kansas The latest case reported was from 
Chicago This case came, liowe\er, ongmallj from California 

We wish to report a new case which we obse^^ed in San Jose which 
ended fatally and was interesting in so far as we were able to obtain a pure 
culture of the fungus from the blood btreara during life This is tlie first case 
to our knowledge in which the organism could be demonstrated in the blood 

niSTOBT 

^ T H , aged sixty one, was a cement and plaster contractor His father 
died of apoplexy , one sister died of cancer of the stomach otherwise his fam 
Jh history -y^as negative When a small child he had an almost fatal infection 
following the opening of a boil and was many months m recovering He had 

*Vom the I-abomtorles of San Jose Hospital and Apnew State Hospital 
«ecelvea for publication Januao “*6 19 6 
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removal of the scab a rather sharply outlined ulcer was disclosed contammg 
a thick gray-yellow mucoid pus Its borders were not mfiltrated and showed 
no signs of inflammatory reaction On removing the pus a pale grayish-red, 
almost smooth ulcer remained, apparently involving only the corium 

On the frontal, left parietal, left and right temporal regions the mtegu- 
ment was covered with dry-biownish-red scabs Removal of the scabs brought 
to view partially healed operative incisions about 2 cm long The borders of 
the incisions were slightly infiltrated, and on pressure a gray mucoid pus 
could be evacuated from all of them The largest quantity of purulent 
material was obtained fiom the incision over the right temporal region On 
palpating the underlying bony structures, distinct depressions could be noted 



Pig 2 — Typical spore-like microorganisms from pus of thumb Erj-tliiosin gljceiin sodium 

acetate OH emersion Oc 4 

The skull cap showed the lolloit mg lesions Left uppei third of 
coronal suture between marginal portion of fiontal and parietal bones dis- 
closed a subperiosteal and osteomj elitic abscess 20 x 10 x 6 mm , forming an 
irregularly outlined ragged cavity extending m part beneath the external 
tabula into the frontal and parietal bones The anterior part of left parietal 
bone, 2 cm above the squamous suture showed an abscess about 3 mm in 
diameter, cone shaped, extending into the diploe, not peiforating through the 
internal tabula The posterioi part of the left paiietal os 2 cm below the 
sagittal suture showed an abscess 10 x 7 x 2 mm The lower posterior part of 
parietal os showed a horse-shoe-shaped abscess 22 x 10 x 3 mm perforating 
through the external tabula The dura beneath was coveted with granulation 
tissue Two centimeters above the left squamous sutuie was a superficial ero- 
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e;du of tlic external tabula IQ y 5 mm The right upper portion of occipital 
suture near the lambda suture showed two subperiosteal abscesses, each with 
superficial erosion of external tabula 5 x 5 x 1 mm and 5 x 2 mm The left 
occipital suture disclosed an abscess 22x12x3 mm with multiple punetiform 
perforations into the internal tabula The lower posterior portion of left 
parietal bone showed just aboie the mcisnn parietilis a nonperfontmg 
abscess 12 x 9 min 

Over the right medial mnllcoliis there was an ulcer about 4 x 2 cm, its 
borders sliarph outlined but without am infiltration On pressure about 
20 cc of slightij bloody, graj white pus was evacuated from the underlying 
structures Enlargement of the abscess cavity showed that the subcutaneous 



Pig 3 • — Section from Uing showing soveral sporo^llke form* ObJ 4 and Oc 4 


tissue had been transformed into a graj ish j ellow mucoid pus The liga 


meuts were surrounded with pus but not loosened The periosteum of the 
medial malleolus was necrotie, the spongiosa W’as soft, friable, and infiltrated 
with pus, the articulatio talocruralis was not involved and the cartilage was 
smooth and glistening 

Over the dorsum of the right foot there was a fluctuatmg area about the 
sice of a dollar with the mtegument slightly raised and of a light smoky graj 
fa the center appeared a small opening which on pressure yielded a small 


Huantity of graj yellow mucoid pus Incision revealed a subcutaneous ab 
scess The underlying tendons of the long extensor muscles of the leg were 
alhed m pus The second, third, and fourth spatia mterossea were filled 
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witli pus The short extensor muscles of the toes were necrotic and trans- 
formed into a smeary-gray-yelloiv material The periosteum of the second, 
third, and fourth metacaipal bones was laekmg, the compacta soft and the 
spongiosa friable 

Ovei the metacarpophalangeal joint of the right thumb there was a 
single mcision about 2 cm long from which gray-yellow pus was obtained on 
pressure Enlargement of the openmg showed the capsule of the joint to be 
coveied with pus The surrounding muscles were pale, giajish-red and 
infiltrated with pus The periosteum of the distal end of the first metacarpal 
and of the proximal end of the fiist phalanx was necrotic, the compacta soft 
and the spongiosa firm The jomt itself was not involved 



4 — Macerated skull cap showing: se\eral osteomyelitic abscesses 


Upon removal of the skm from the left sujiraclavicular region a creamy 
graj'-yellow pus escaped from a small opening in the platysma which led mto 
the supiaclavicular fossa Upon enlaiging the opening an abscess cavity 
was found extending upwards about 3 cm beneath the sternocleidomastoid 
muscle The periosteum of the acromial portion of the clavicle was lacking, 
the compacta loughened, and the smiounding structuies showed no mfiamma- 
tory reaction The cavitj contained about 40 c c of pus, ivith no perforation 
into the apex of the pleural cavity The supeificial and deep cervical, as well 
as the submaxillary lymph nodes were slightly enlarged, pinkish-gray, some- 
what succulent, and on section were homogeneous pale gray-red 

The subcutaneous adipose tissue had almost disappeared leavmg only 
here and there a few islands of canary-yellow fatty substance Upon openmg 
the pleural cavities, both lungs collapsed but were freely movable The large 
vessels and the pericardial sac were covered with some fat tissue The pari- 
etal and visceral pleura were smooth, moist and glistening There was no 
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fluid in tlio pleural cuMties Tlie ductus thoracieus was without change The 
heart was alightli enlarged, the mj ocardium flabby, easdj torn, and of a pale, 
cloud} , graj ish red color 't he \ ah cs w ere w ithout change 

The upper lobe of the left lung uas fluilv, crepitating, slate gray and 
slightlj anthracotic The lowci lobe was of a semisohd consistency, non 
crepitating, dark bluish gra} somewhat anthracotic and on its anterior 
surface the aisceral pleuia was slightl} thickened but smooth On sec 
tion the pareucliMiia of the uppei lobe uas gra} red, and the out surface 
finely granular with a grtit mana miltarv and submihar} grayish white 
nodules uhich were difBeult to recognize being more numerous in the upper 
part The parcuch}ma contained air throughont and on pressuio yielded 
a large amount of fioth} blood} fluid The mucous membrane of the large 
bronchi uas coacred uitli tenacious gra> mucus, and the small bronchi were 
filled with a glass} mueus The broneluni mucosa was gra} white smooth, 
and here and there slightl} congested there was no enlargement of the bron 
dual lymph nodes, and on section the cut surface uas smooth and imiforml} 
deep black 

The upper and middle lobes of the light lung ueie slate gra}, somewhat 
anthracotie and slighth ciepitating The louei lobe uas daik bluish aiolet 
and of a seraisolid consistent , and upon palpation there was noted near the 
middle of the anterior surface just beneath tlio aisceral pleura a firm nodule 
about the size of a poa On section the parench} ma of the upper and middle 
lobes uas slightl} congested, gra} red, its cut surface was noticeably granular 
and exhibited numerous gn} uhito miliar} and subniilinr} nodules The 
pareneh} ma of the lou er lobe u as dark brou nisb red, edematous, and a 
bloodr, froth} fluid dripped from the cut surface Throughout the pareu 
chyma were seen numerous gra} white railiar} nodules uhieli on section 
proved to be gras }cllou, dr}, but uitbout caseation Tlie large bronchi eon 
tamed a quantity of gra}, temcious mucus, the small bronchi were also filled 
with a slightl} bloody mucus The mucous membrane was smooth, gray 
white, here and there congested The bronchial Ivrapli nodes were slight!} 
enlarged, presenting on section a smooth, deep black, out surface One of the 
lymph nodes showed numerous miliary gray white nodules 

The phar}nx, larynx, and esophagus did not shou an} lesions Tlie 
spleen was enlarged, fairl} firm, bluish red, uitli slight capsular thickening 
On section the pulp was gra} red, follicles distinctly a isible as gra} ish, opaque 
pomts and the trabeculae only visible here and there Throughout the pulp 
was found many grayish } ellow, opaque fair!} well outlmed nodules of a dr} , 
ehceay eonsistenev which raeasuicd from 1 to 3 cm in diameter Some of 
these nodules were surrounded b} a small hi ou nish red zone 

In the right kidney uas found, irregnlarl} distributed over the coiTex 
many gray white, round, indefinitely outlmed areas about the size of a pin 
head, which were not raised, but extended 2 to 3 mm into the eortieal sub 
stance 

After removal of the aorta and right dine arter} , there was found be 
heath the right psoas mnscle an abscess about the size of a plum, containing 
a yellowish gray, thiol , mucoid material On reraoa mg the peritoneal cover 
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mg of the right side of the small pelvis and the promontoimm, it was found 
that the abscess extended into the fifth and sixth lumbar vertebrae and mto 
the mterveitebral cartilages The spongiosa of the anterior portion of both 
vertebrae was soft, pliable and could easily be removed with the knife The 
whole spongiosa was bathed in a thick 3'ellowisli-gray pus 

The mguinal lymph nodes of the right side were enlarged, succulent, and 
on section pale gray-red 

The dura mater was thickened and showed over the right temporal area, 
corresponding with the above-described perforation of the right temporal 



Fig: 5 — ’Pure culture Coccidlodes imitia from blood HouUlon culture six "weeks old 

bone, an area about 2 cm in diameter, which was covered with a grayish red, 
smeary granulation tissue The remainder of the external surface was smooth 
and glistening Upon removing the brain about 50 c c of a slightly bloody 
fluid dripped off 

The brain was slightly edematous and showed many bloody pomts which 
diffused mto the surrounding brain tissue The cortex was otherwise macro- 
scopically without change The lateral ventricles were filled with a slightly 
bloody fluid, the ependyma was smooth, the choroid plexus was pinkish-gray 
and distinctly edematous 
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lirOBOSCOPlO FILDINOS 

Ahsuss of the Foot (Eonn Bei»aloxijItn Slam} 

The epidernus was intact, but throughout the subcutaneous tissue were 
numerous more or less sharply outlined abscesses, and other places were 
diffusely luffltrated with leucocjtcs Here and there were a few detached 
islands of epithelial cells The Jeucoejte mtiltritions ueic made up mainly 
of endothelial cells, polj nuclear leucocjtcs, a few lymphocytes and plasma 
cells containing nianj cjsts Jlost of the cists weie suirounded bj a 
double contoured membrane which stained either red or reddish blue and con 
tamed either well defined roundish bodies or honej comb like structures Some 
of the c>sts were phagocjtizcd bj large giant cells contaming 15 to 20 nuclei 
or more, and some of the giant cells contained 2 or 3 spore containing cysts 
The lymph lessels Mere distinctly visible, their lumens filled with mono 
nuclear and polymorphonuclear Icucocy tes The large lessels of the subcutane 
ous tissue showed a marked thickening of all three coats, the walls of some 
of the vessels were more or less lufilti ated with large and small lymphocytes 
ind plasma colls, the aieolai fatty tissue was here and there infiltrated 
with mononuclear cells and li mphocy tes 

Lung (Eoiin Ihmalojci/lin Stain) 

Throughout the parenchyma there was numerous inoie oi less McU 
defined miliary and conglomerated iiiflammaton nodules The majority of 
the areas originated in the peribronchial and perivascular connective tissue, 
eitendmg into the adjacent aheoli Others arose m the alveoli proper, bemg 
confined to one alveolus or to a group of alveoli These areas were made up 
of collections of lymphocytes, lymphocytic plasma cells, endothelial Icuco 
cytes and polymorphonuclear leucoevtes The center of the nodules consisted 
of epithelioid cells with round or oblong nuclei and were surrounded by a 
small zone of homogeneous or granular protoplasm in which numerous fine 
fibriHae took origin The periphery of the nodules was made up of dense 
masses of lymphoey tes and ly mphocvtic plasma cells with here and there a 
few polynuclear leucocytes Many of the nodules contamed giant cells , the 
nuclei of which were either peripherally arranged or gathered near the poles 
The centers of many nodules w ere necrotic consisting of a reddish stained 
granular debris and disintegrated nuclei Spore bearing and nonspore bearmg 
cysts in a double contoured capsule were present in the necrotic areas, some 
were phagooytized by giant cells Some of the alveoli were filled with poly 
nuclear leucocytes or with a homogeneous reddish stamed esudate The 
wails of the large and small blood vessels were thickened, especially the 
adventitia, and the connectiv e tissue was hyaline degenerated The perivascu 
tar lymph spaces were here and there densely filled with carbon pigment, 
the stroma of the septa was thickened but not involved in the inflamma 
tory process 

Spleen (Eosin-Hematoxylin Stain) 

The splenic pulp contained numerous abscesses, some bemg made up 
entirely of polynuclear leucocytes without cysts while others contained spore 
earmg or nonspore bearing evsts and one or two giant cells Some nodules 
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showed a tubeicle-like stiucture, made up of endothelial cells surrounded by 
lymphocytes and a few polynuclear leucocj tes They were of two types (ne- 
crosed or nonnecrosed), both showed a few cvsts and giant cells 



Fjg 6 — Pure culture Coccldlodes imitis Fig" 7 — Pure culture Coccldlodes Imitls 
•A-&ar Bouillon. 


Livci (Eosin-IIematoxyhn and Sudan Stain) 

The li^pr cells were extensively infiltrated with fine fat dioplets, espe- 
cially aiound'the center of the acini The remainmg protoplasm was coarsely 
granular The periphei al tissue showed marked round-celled mfiltration and 
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in Bian\ places small tubeiclelikc formations composed of epithelioid cells 
and Ijmphocjtcs Some of the tubercles contained parasites, mostlj adult 
forms 

Kidney (Eosm Hematoxylin Siam) 

The eajisule uns slipUth thuKcnecl and mos hcie and there infil 
tested with round colls Throughout the cortes. were manj aggregations of 
round cells and Icncoottcs The capillaries of the cortex as well as the 
glomeruli, were niarlcedh engorged with blood The cjtoplasm of the endo 
fhehal cells was distinctlj lacuoHttd, while the nuclei weie picnofic The 
capsular space was filled with a hjalme material and a feu exfoliated endo 
thelial cells The lumen of the ascending tubules tontamed a flue cireulai 
reticulum 

The walls of the larger blood lesscls were maiKtdh thickened espe 
ciallj the racdii The adtenfitm was more or less sclerosed the endothelium 
hniug unchanged The mucous membrane of the pohis showed occasional 
infiltrations with round cells and leueocites 

Myocaidmm (Sudan llemaloxi/Un and Fosin Bemaioxyhn Siam) 

The mnjorih of the muscle fibers contained imnutc fat droplets The 
sfriations of the fibers were indistinct the nuclei picnofio The interstitial 
tissue was markedlj increased and contained large fat globules The walls 
of the large and medium sized blood sessets were grcatlj thic! ened 

Supraicnal Capsule (Sudan Hematoxylin Slam) 

The lipoid content of the cells of the fascicular zone was considerablw 
diminished and consisted of vers small fat droplets 

EXPEHtSIESITlt. lAOCOUTIOV 

fnoeulation with the original pus or with a few daws old culture of the 
fungus in guinea pigs, white mice, and white rats sheared the guinea pig to 
be the most susceptible The original pns was more virulent than the cul 
tures, since all the guinea pigs inoculated with it died, of the guinea pigs 
mocnlaied with the pure culture of the fungus onlj 70 per cent succumbed 
White rats were retractne 

Successive inoculation from guinea pig to guinea pig increased the \ttu 
Icnce of the fungus Intraperitoneal inoculation killed guinea pigs in about 
four Weeks, while subcutaneous inoculation killed them in from taro to three 
■nonths If spore bearing mj celia were injected subeutaneouslj , the myoelia 
and spores disappeared in a fear daj s, and an abscess dea eloped containing 
the typical spore bearing evsts Prom the pus of this abscess a pure culture 

the fungus could be obtained 

Intraperitoneally inoculated animals sheared a large caseous mass adher 
eat to the peritoneum at the site of injection The intestines arere covered 
arith a shmj mucoid exudate The haer aaas covered with numerous small 
fifayish arhite to porcelain white flat nodules The lungs and spleen sheared 
small gray avhite nodules, and in both pleural cavities was a serous fibrinous 
exudate The inguinal lymph nodes were enlarged, edematous homogeneous, 
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pinkisli-gray, and contained a cheesy material not unlike tubercular cheese 
The testicles were enlarged and infiltiated with a thick yellowish cheesy 
material From all these lesions, it was possible to obtain a pure culture of 
the fungus Upon sectioning the various organs, typical cysts were found 

CULTURAL FINDINGS 

Cultures made from the various abscesses on plain agai incubated at 
37° C for three to four days, yielded pure colonies of a fungus-like growth, 
not unlike a culture of tubercle bacilli The colonies were first round and 
discrete, then became more profuse m a few days, and eventually covered the 
entire surface of the medium 



Fig- S — SIx-dav agar plate showing numeioua discrete colonies 

On agar plates, containing only a few colonies, large colonies developed 
which measured three to four cm m diameter and showed concentric rmgs 
not unlike Lisegang’s diffusion rings The colonies were difficult to remove 
from the surface of the agar because of the deep growing hyphae 

At room temperature the development of the colonies was slower, requir- 
mg six to eight days, but the aerial hyphae seemed to develop more abun- 
dantly than at 37° C Equally good growth was observed on agar to which 
various sugars were added (lactose, maltose, sucrose, aiabmose, L-Sylose, 
D-Galactose, and glucose) The most luxurious growth took place on sucrose 
agar 

In plain bouillon, a white flocculent growth at the bottom of the tube 
was noted The supernatant liquid remained perfectly clear Bouillon cul- 
tures three to four weeks old showed a slight brownish tinge, and m some 
there appeared a thick wrinkled scum on the surface Bromcresol-purple 
bouiUon to which the above-mentioned sugars were added shoiVed fermenta- 
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tion of tlie sugar lu cacli case No gas formation ivaa noted, while there were 
•various degrees of acid production Maltose and sucrose bouillon gradually 
turned allcaline 

Bromeresol purple milk shoued no ciidence of change during the first 
three or four days After six or seven days the milk turned acid and became 
pcptoniied, and at a later date it became alkaline A light greenish scum 
gradually formed on the surface 

Gelatine cultures developed a surface grouth similar to that occurring on 
agar, but was not as abundant as on the latter niedmin and the forma 
turn of Inpliae uas less pronounced laquefaetion of the gelatine gradually 
occurred 

Plain or gh cerinated potatoes y lelded a heav y white growth w ith abun 
dant aerial hyphne No grouth occurred on native decoctions of plums, 
raisins, or apricots 

In Fraenkel’s Svnlhetic Medium a good growth similar to that m bond 
Ion, was obtained The fungus is aciobic no growth taking place under strict 
anaerobic conditions If the cultures were protected from drying growth 
continued for several months and the cultures remained alive for six months 

Hanging drops prepared from bouillon cultures showed septated myoelia 
with true dichotomic branching No spores developed in the mycelia as long 
as they were in the liquid medium The aerial by phne developed club shaped 
spores as described by Ophuls If the spores were seeded in bouillon or on 
agar they formed new hyphac Potato cultures yielded an abundance of 
spores 

The organism was easily stained with basic auiliue dves and was gram 
positive and nonacid fast 


SUSIMART 

The case reported by us presents a tvpical infection with Coccidioides 
inntis of about six months’ duration and with fatal termmation The initial 
elmieal symptoms were a bronchitis with slight fever general malaise and 
debility After the tempeiature had subsided pam developed m the left hip, 
right ankle, and thumb simulating articular rheumatism An abscess devel 
oped on the right side of the nose followed by multiple abscesses of the 
bead, thumb, and right malleolus The abscesses were ail subperiosteal, did 
not heal, and did not respond to any treatment From the character and the 
distribution of the lesions a blood stream infection was suspected and was 
confirmed by a positive blood culture obtamed shortly before death The 
immediate cause of death was probably a toxemia 

Autopsy revealed multiple subperiosteal and osteomyelitic abscesses of 
the skull eap, of the second, third and fourth metatarsal bones of the right 
foot, an abscess of tlic psoas muscle and suppurative osteomyelitis of the 
fourth and fifth lumbar vertebrae subperiosteal abscess of the left clavicle 
extending beneath the sternocleidomastoid muscle Miliary pneumouomycosis 
of both lungs, chrome bronchitis fatty degeneration of the myocardium and 
ohronie fibrous myocarditis localized external suppurative pachymeningitis 
over the right temporal ares slight edema and hyperemia of the brain 
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respond to the peroxidase test that colors the “transitional” leucocytes in blood 
smears of the same individual The result of this simple test alone is sufScient 
basis for the unqualified statement that such phagocytes are not monocytes 
(“transitional” leucocytes) The peroxidase reaction has been subjected to 
criticism because the methods of using the various chemicals which have been 
employed to elicit it gave different results on the same tissue due to variations 
in the solutions used foi the reaction oi to the method of fixation of the tissue 
However, if the reagent is applied by the same method to a given tissue the 
results are the same and it is in this sense that the test is significant found 
that when paraffin sections of the various tissues and organs were treated with 
benzidm the peioxidase-reacting cells weie found only in the bone-marrow, 
spleen, and v ithin the blood vessels Foci of reacting cytoplasm were observed 
in some of the endothehal cells lining the smusoids of the hver, but these had 
the character of phagoeytized material The reticuloendothehum of the lymph 
nodes and many of the free cells within the sinuses did not react Subsequently 
smears were made of human lymph nodes and these side by side with smears of 
human blood were treated with benzidm by the same technic The lymph node 
IS almost entiiely devoid of reacting cells ^ The “transitional” leucocyte, or 
monocyte, of iiuman blood quite certainly arises from the bone-marrow and 
perhaps to some extent from the spleen although thei e appears to be no decrease 
in the number of tins leucocyte after splenectomy ^ The relationship between 
“transitional” and polj'moiphonuclear leucocytes with neutrophilic, eosino- 
philic, or basophilic granules has not been fully determined Naegeh states that 
the monocyte arises tiom a vounger cell, the monoblast, in the marrow Al- 
though the cell has neutrophilic granules the granulation is apt to be less pro- 
nounced than that of either the neutrophilic myelocyte or the older polynuclear 
leucocyte On the other hand, in the bone-mairow and in the blood of individ- 
uals with chrome myeloid leucemia there are neutrophilic myelocytes with rela- 
tively few granules and the monocyte may ultimately prove to be an older form 
of such myelocytes and quite closely related to the polymorphonuclear neutro- 
phile Not infrequently increases in “tiansitionals” have been observed during 
polynuclear leucocytoses and it should be kept constantly in mind that the 
“transitional” cell, or monocyte is a myeloid cell The peroxidase* method of 
staining is lequiied for the accurate identification of monocytes Otherwise the 
scant number of granules present m some of these cells after polychrome 
staining may be oimrlooked, oi, when present may even be confused with the 
azurophilic granules In peroxidase preparations the only possibility of error 
is m mistaking monocytes for immature potynuclear neutrophiles The cyto 


•A metliod (Jour Am Med Assn 1920 Ix-vlv 17) employing benzldin for the pero^i- 
dase reaction has been in use for more than six jears It is simple and satisfactory Smears 
of blood exudates or tissues allowed to dry in the aSr for a half hour not for more than 
covered for thirty seconds with the benzldin solution which consists 
benzidm (dp^ powder) dissolved In 25 c c of 80 per cent pure methjl alcohol 
to which 1 or f drops of h\drogen peroxide has been added \t the end of the half minute 
the alcoholic solution is diluted ulth an equal quantity of distilled water The diluted reagent 
granules an intense brown within three minutes The reagent is washed 
on. ■yvUh water and the preparation blotted with blotter paper It Is now read\ for the coun- 
tcrstam placing *Wnght s stain on the preparation and at once dllut’ng 

allowed to act for about five minutes s’nce the nuclei 
treatment with benzldin Hematoxylin (Harris with acetic add) 
Hiinute followcd by Washing and staining with eosin (0 1 per 
cent aqueous one minute is an excellent counterstain The benzidin solution 

keeps for se\erai months 
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pksm of tho latter js usuallj iioaAilj Atudded lutii neutvophihc granules and 
tlie nucleus is more pjknotic 

"Large Mononuclear" Leucocytes (Lymphendotbeliocj to) — Considera 
tion of the nonperoxidasc reictmg mononuclear pliagocj te of the blood is less 
simple The possibility of the ‘tnnsitioml ’ leucooMe or monocy te, being the 
sole mononuclear phngocy tc of norninl blood iras considered, but I found’ that 
a certain number of the mononuclear cells winch do not react to benzidin ingest 
carbon when brought into contact uitb it at incubator temperature There is 
therefore a nonpeiotidase mononuclear cell that is phagocytic Those cells arc 
less numerous than the raonoci tea and for their demonsti stion it is essential to 
collect the Icucocy tic lac cr of the eitratcd blood During incubation with carbon 
the outlines of the ameboid cells assume a very irregular form but in size the 
nonpero'cidasc reacting phagocc tc corresponds to the ' large mononuclear ’ 
leucocyte The combination of the peroxidase test with the phagoeitic method’ 
IS the best one aiailable for the positiac identification of the hmphendothelio 
cyte (“large mononuclear” of the blood) A simpler technic is desirable 

The ciidcncc indicates that this phagocyte is derned from the hmphoid 
rcticuloendothclium Sabin Doan, and Cunningham' brought these cells into 
contact with dilute neutral red and found that a focus of dye granules (rosette) 
appeared in the ectoplasm at one side of the nuelciis These investigators' 
concluded that this rosette cell was dernod from reticular tissue Witli this I 
agree,’ but in my experiments the rosette cells lure found to be most numerous 
m the Ivroph nodes Cunningb im, Sabm and Doan’ were unable to demonstrate 
any colls of this tc po is mesenteric Ic mph nodes I do not, therefore, hold the 
same view as these mcestigntors in regard to the distribution of the reticular 
tissue that gices use to the rosette cells Also it is essential to recognize two 
typas of reticular tissue since the endothelium of blood capillaries may grow as 
reticular cells but it does not gic e rise to the rosette form of pbagocc te ’ Sabin 
and coworhers, Cunningham and Doan, in common enth a great many others 
speah of the rosette cells as raonoectes and ccideutly regard them os identical 
wath the Naegeli monocytes The Naegeli monocyte of myeloid origin has not 
'leeu demonstrated in the blood of rabbits and is present in scant numbers in 
the blood of normal guinea pigs In the human being nhere the rosette cell 
(Icmphendothehocyte) is seen so clearly m tuberculous tissue and m normal 
I'mph nodes, it may be demonstrated emphatically be peroxidase staining that 
the rosette phagocvfes are not the Naegeli monocc tes and there is no evidence 
that the two types of cells are at all related 

Since the identification of the rosette cell, or lymphendotheliooy te is de 
pendent upon the contact of the living cell and dilute neutral red solution it is 
not easy to determine the complete distubntion of the reticular tissue that 
eives rise to this type of phagocyte By moidanting the tissue in Zenher 
formol solution after inyeetson of the dve into lymph nodes it was possible to 
We foci of dye granules in the larger reticular cells in the medulla of the 
nodes’ ' Tissue cultures proved to be an effective method for bringing dilute 
^lutions of neutral red into contact with the individual cells of the cultures 
aa retionloendothehal cell (rosette) of the lyunphoid tissue was found to be 
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almost the sole phagocj^te of the lymph node cultures ® In tissue cultures of 
the spleen® the rosette ts’-pe of phagocyte predominates and the lymphoid type 
of reticuloendothelium is therefore thought to be present in the spleen as a 
fixed tissue The spleen is evidently only one of the contributing sources for 
this phagocyte, since splenectomy^ causes no demonstrable decrease in the 
number of these cells appealing in expeiimental exudates It has constantly 
been observed that this cell readily proliferates, not only in tissue cultures but 
also in the exudates and in \arious tissues "where it occurs However, it is 
very probable that the lymph nodes and the spleen, where these cells are pres 
ent as a fixed tissue, constitute the chief source of lymphendotheliocyte supph 
when the demand for these leucocytes is made In the routine examination of 
the lymph glands one is impiessed by the gieat variation in the number and 
size of the reticular cells of the sinuses It seems bkeh^ that the number of 
cells of the rosette type appealing m the blood "wiU be found to vary "with the 
activity of lymphoid reticuloendothelium in the lymph nodes and elsewhere 

Hemendotliehocyte — This is the phagoc5’'te derived from the blood vascular 
endothehum The lymphoid i etieiiloendothelium is only one of the two types of 
reticular tissue It is for this reason that it is no longer sufficient to speak of 
endothebal leucocytes "without designating their source Thei e are two varieties 
of endothelial leucocytes In tissue cultures of the liver of rabbits the hemendo- 
thebocyte grows in letieular form with cytoplasmic branches connecting tlie 
individual phagocjdies When supra-^ntaUy stained with neutral red it is a 
diffuse granule-hyaline type of cell That is, the dye granules are scattered 
about diffusely in the cj toplasm Often the dye is scant oi is entirely absent 
"With the cell appearing as an unstained hyaline cell = This cell may appear 
in the peripheral blood of rabbits after the injection of laige quantities of India 
ink ® There is no e"vidence that it is present in the normal human blood It is 
almost the sole phagocyte of tissue cultures of labbit liver ® In tissue cultures 
of rabbit spleen it is constantly present but is much less numeious than the 
losette cell “ 

Discussion — ^Although the lelative percentages of the granular leucocjtes 
recorded bj hematologists are about the same, one has only to consult a dozen 
of the cun ent textbooks to find expiession of a wide variation as regards the 
mononuclear leucocytes Some workers recogmze only a single group, usuallj' 
eithei “large mononuclear” or “transitional,” while others divide the leucocytes 
into the two groups Within the groups, whether one or two, theie aie found to 
be variations of several hundred per cent in the figures given as the mean, 
minimum, and maximum for normal individuals The explanation of this lack 
of standard for the mononuclear cells is that the technical methods now in com- 
mon use in differential blood counting do not enable one to identify these cells 
accurately The peroxidase-reacting monocyte of Naegeli, the “transitional” 
leucocyte, is the most numerous of the mononuclears To determine accurately 
the number in human blood, the smears should be stained by a simple peroxidase 
method that colors only neutrophilic and eosinophilic granules By such an 
examination it Aiould be possible to establish the normal percentage for this 
form of myeloid cell, and finally to determine the nature and occurrence of 
true monocytoses \ 
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That there is present in noinial human blood a second nonlymphocytio 
mononuclear cell is subject to diiect proof In general structure it corre 
sponds to the "largo mononuclear ” It is a nonperoxidase reacting cell that 
acquires neutral red in the form of the rosette of Sabin, Doan, and Cunning 
ham bj the method of suprarital staining The evidence warrants the em 
phatic statement that this Icucocj tc is derived from reticuloendothebum of the 
tvpc found in Ijmpli nodes Further worh is required to determine fully the 
distribution of this tjpe of reticular tissue The readiness with which this 
coll undergoes mitosis also indicates that these leucocytes may arise m the tis- 
sues nheroier the} happen to be, proiidcd they receive the proper stimulus 
To identif} the 1} mphondotUclioc} te m peroxidase preparations it is necessary 
only to differentiate it fioni the largci l}Tnphocytes However, a method 
simpler than that of supravital staimng, which would mark this type in a posi 
tivc wi), would prove vtr} useful 

B} the expel imcntil stimulation of the blood vascular endothelium, leuco- 
ejtes of hcmendothchal origin can be made to appear in the peripheral blood * 
There is no evidence that this form of loucoejte is present in normal human 
blood It IS a phngocjte that has comparative!} little affinity for neutral red 
If neutral red granules do appear in its cvtoplasm they have a diffuse dis 
tnbiitioa 


CONCLUSIONS 

1 The “transitional” louooc}tLb (raonoevte of Naegeh) is the peroxidase 
reacting mononuclear pbngoc}te of human blood It is one of the granular 
leucocytes of ra} eloid origin When applied as a chemical test by a prescribed 
technic the peroxidase reaction permits the accurate differentiation of this cell 
from the nonperoxidaso reacting phagocytes that have incorreotl} been called 
monocytes 

2 The second t} pc of mononuclear phagocyte present m the normal periph 
eral blood is charaotcriaed bv a focus of d}e granules when the Imng eel! is 
brought into contact with a dilute solution of neutral red It is a nonperoxidase 
reacting cell which corresponds in its gcncial structure to the leucocytes that 
have commonly been designated as "large mononuclears " 

2 Under experimental conditions the third t}'pe of mononuclear phagocyte 
which IS derived from the blood vascular endothelium may appear m the periph 
eral blood B} the method of supravital staining it ma} present a diffuse 
granulation or may be devoid of granules 
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A SIMPLE LIETHOD FOR THE DETERMINATION OF CALCIUM IN 

AVHOLE BLOOD" 


By W R Cavek, MB (Tor 1, and A Cantarow, MD, Philadelphia, Pa 


I N THE couise of om studies m calcium motabolism' - it became necessaij 
to make deteiminatioiis ot caltnim in nbole blood as nell as m seium The 
f olloM mg method n as devised, based upon tlie Clai k-Collip modification of 
the Kiamei-Tisdall method foi seium calcium" 

Pnnaplc — The calcium is piccipitated as calcium oxalate, the blood being 
liemoRzcd by the addition of distilled natei Tlie calcium oxalate is trans 
formed by sulpliuiic acid into oxalic acid nhicli is titiated nith potassium 
peimanganate 

Method — Two c c of 4 pei cent ammonium oxalate aic put into an aecu- 
latelj giaduated centiifuge tube To this appioximatelj 2 cc of blood aie 
added, the exact amount being noted Distilled natei is immediately run in 
to the 15 c c mark Tlie tube is imeited a fen times until the contents are 
thoroughly mixed The mixtiue is allowed to stand foi one hoiii and is then 
centrifuged at high speed foi ten minutes The supernatant fluid is pouied 
off and the tube imeited in a lack foi fixe minutes, the mouth of the tube 
resting on a pad of filter papei The precipitate is n ashed once vith 5 c c of 
distilled Avatei and once vith 3 c c of dilute ammonium In dioxide (2 cc of 
concentrated ammonium hj dioxide and 98 c c of distilled vatei), centiifuging 
and diaming each time as bcfoie described Then 2 c c of appioximately noi- 
mal H2SO4 aie added, being blovn diiecth upon the piecipitate to bieak up 
the mat The tube is placed in a boiling nater bath foi about one minute and 
the oxalic acid is titiated witli 0 01 noimal potassium peimanganate m a 
Avatei-bath at 75° C 

Calculation — The titiation yalue multiplied by 10, if the peimanganate 
IS exactly' 0 01 noimal, gnes the amount ot calcium in milligrams per 100 cc 
of yy'hole blood, if the amount of blood used yvas 2 c c 

Folloiving hemolysis and centiifugation a small piecipitate is throun 
doyvn yyith the precipitate of calcium oxalate, yyhich yve belieye to consist of 
the stroma of the disrupted red cells This in no nay inteiferes yiith the 

•From the Department for Diseases of the Chest Jeffer'ion Hospital Philadelphia 
Recehed for publication Maj 24 1926 
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reaction or tiliation AmMUe, uniountb ol iddcd cnUiinu ]va^c been suecebs 
fulh ^cG 0 ^ered, mid the cviHiimentil eiim is no gieatci than lu the original 
test as applied to the dctcunination of serum calcunn 

Using this method ■ne ha\e found the noimal ran^t of ivliole blood calcium 
to be from 6 5 to 9 5 ing pci 100 c c the results obtained being consistent 
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2D25, Iiiii, No 2 
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LeSandier and Verge White of Egg Culture Medium for the Gonococcus Compt rend 
Soc de Biol , 1925, xcii, 227 

Carefully separate the white of egg from the yolk and to one part of egg white 
add three parts of distilled water Shake vigorously in a closed flask containing glass 
beads until the mixture becomes a homogeneous emulsion Filter through glass wool and 
add 6 c 0 of glycerin to each 100 c c of filtrate Sterilize for 30 mmutes at 115° 0 The 
resultant product is a viscous, slightly opalescent emulsion One part of this emulsion 
is added asepticaUy to two parts of nutrient agar and slants prepared On this medium 
the gonococcus colomes are similar to those seen on ascitic agar All the characteristics 
of the orgamsm are preserved On this medium successful transplants have been made 
after 115 hours 

Burke, V , and Newton, J L Preparation of Gentian Violet Solutions for Intravenous 
Injection Jour Am kfed Assn , Feb 20, 1926, Ixxxvi, 529 

In the preparation of dye solutions for intravenous therapy the following factors 
must be taken into consideration toxicity of the dye for body cells, bactencidal action 
m the presence of body fluids, especially blood, reaction of solution, osmotic pressure, 
stabihty and solubihty of the dye in the solvent 

The authors report their studies of the most suitable solutions of gentian violet for 
intravenous injection and suggest that some of the uncertainty regardmg the therapeutic 
value of gentian violet solutions may be due to variations in the solutions, as well as 
to variations m the defensive mechanism of the host 

The reaction of gentian violet solutions should be kept as near neutrahty as possible, 
the more alkaline the solution the less the toxicity and the greater the bactericidal activity 
A stable alkalme solution cannot, however, be prepared 

The choice of a solvent for gentian violet bes between a 3 per cent sodium bicarbonate 
solution and a buffered solvent 

The bicarbonate should be added after the dye is in solution and, as the solution 
decomposes rapidly, it must be freshly prepared and injected immediately 

A solution of 0 3 gm of potassium dihydrogen phosphate and 0 387 gm of dipotassium 
hydrogen phosphate in 100 c c of distilled water is a very satisfactory solvent 
The reaction is near neutrality and the solution comparatively stable 
The maximum dose of the dye will vary with the solvent and, as the toxic action 
IS cumulative, should not be repeated too frequently 

Walker, J E Effect of Mercurochrome — 220 Soluble on the Germicidal Properties of 
Presh Defi-brinated Blood Arch Path and Bab Med , February, 1926, i. No 2, p 
200 

Three c c of freshly drawn defibrinated human blood were placed in each of nme 
test tubes To each tube, except the nmth which was the control and received 0 1 c c of 
normal salme, was added 0 1 c c of a solution of mercurochrome of such strength as to 
give the desired concentration in the total volume 

After mixmg, 0 1 c c of a bacterial suspension was added A tenth tube contammg 
3 c c of normal salme also received 0 1 c c of bacterial suspension 

This tube was plated at once to determine the number of organisms present and 
the other tubes were plated after incubation at 37° C for varying periods (2 to 24 hours) 
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Mercuroclitome in couccutmtiona of I 25 600 to I 400 had do appreciable effect oa 
the bactericidal activity of fresh defibnnated blood cd colon bacilli, 1 200 mercurochromo 
destroys this activity 

Staphylococci and streptococci much more luxuriantly in blood containing 

mcrcurochcomo i 400 than in blood nithoot mcrcurochromc probably because of the in 
jarious action of tlio d^e on tho icucocjtcs 

The use of mcrcurochrorac in septicemia is empirical Any bcneficml results are not 
floe to a specific action on the causatiMJ bacteria ned if favorable cbmeal reports continue 
to bo received; their moehaniam, rcniams a problem to bo worked out, 

John, H* J Prosorvatlon and Transportation of Blood for Chemical Study Arch Path 
and Lab Med, rcbmary 19JC i Ao 2 p 2«8 

Twenty mg of a 10 1 mixture of finely powdered sodium fluoride and thymol will 
satisfactonly preserve 10 c c of blood for chemical analysis for five to seven days As 
much as 150 mg of this mixture does not alter the blood sugar 

Bunting c H. and Thewlls E Leucocytic Reactions In Smallpox, Ohlckeh pox, Scarlet 
Tever Measles and Mumps \rth I ath and I ab Med 1 ebruarj 192G i No 2 
189 

Daily total and differcntnl leucoc>lo counts were made la the diseases noted above 
Tho patients were all young adults of university age, counts were all made at the same 
time of day (early morning) la each c iso 

The following classification of Icucocjtcs was employed neutrophils eosinophils 
basophils, small lymphocitcs large mononuclears and transitionaJs 
Tho leucocytic pictures seen were as follows 

Scarlet Fever A maxiraum neutrophilic Icucocytosa occurred on the day of the 
appearance of tho rash followed by a steady but gradual diminution of the total and 
neutrophilic, count during the course of tho disease 

Eosinophils show a rather sharp riso both in percentage and number Basophils 
are uninfluenced The lymphocytes show an early sharp percentage fall, followed by a 
gradual recovery reaching a peak about the end of the first week The monocyte curve 
follows the lymphocyte curve 

The neutrophil curve is interpreted as a reaction to living organisms (streptococci) 
and the lymphocyte curvo as a reaction to toxins 

Smollpos Moderate Icucopenia usually three days before the appearance of the 
eruption and persisting for two to four dajs afterwards 
A well marked leucocytosis then occurs 

There la an early relative and absolute mercaso in neutrophils followed by a rapid 
below normal TVhen tho leucocytosis develops the neutrophilic percentage remains 
low but tho total number remains near normal 

Eosinophils are low basophils show no striking chabgc An early reduction m the 
lymphocytes la followed by a sharp nso with great variation in the siae of the cells 

In early cases certain bodies— classified as Councilman bodies were seen in the 
largo lymphocytes one typo was protoplasmic about the siao of the nucleus staining 
^ fight clear blue with Wnght*B atain others seemed to be small reddish (metachromatic) 
erannlca often surrounded by an apparent vacuole and seen in the nuclei They are 
heheved to be peculiar to tho disease 

CheUnpox Qualitatively the picture follows that of smallpox, quantitatively the 
range of cellular variation is amallcr 

Measles Pximairy leucopema ■with a percentage rise in neutrophils followed by a 
rapid decrease The basophils show no marked change but there is a tendency toward a 
moderate eosmophiba There is an initial lymphopenia influenced by the intensity of the 
“Jfectiom 
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Momlia balcanica (Cast ) 


MTCOLOQIC POEMtrLAS 
Glucose 


Levulose 

Monilia krusei (Cast ) 

Monilia balcanica (Cast ) 


Maltose 

Momlia tropicalis (Cast ) 

Monilia macedoniensis (Momha macedoniensoidcs), (Cast) 

Momlia metalondinensis (Cast ) 

Momlia macedoniensis (Cast ) or (Momlia macedomensoides) 

Momlia pmoyi (Cast ) 

Momlia krusei (Cast ) 

Monilia pinoyi (Cast ) 

Momlia macedoniensis (Monilia macedomensoides), (Cast ) 

Momlia tropicalis (Cast ) 

Momlia rlioi (Cast ) 

Momlia pinoyi (Cast ) 

Bacillus morgam (Cast and Chaim ) 

Momlia metalondinensis (Cast ) 

Bacillus morgam (Cast and Chaim ) 


Galactose 

Momlia metalondinensis (Cast ) 

Momba pino 7 i (Cast ) 

Momlia metalondinensis (Cast ) 

Momba krusei (Cast ) 

Momlia macedoniensis (Cast ) 

Momlia tropicalis (Cast ) 

Momba bronchialis (Cast ) 

Momlia tropicalis (Cast ) 

Momba macedoniensis (Cast ) 

Momlia krusei (Cast ) 

Bacillus paratyphosus B (Schott) 

Bacillus morgam (Cast and Chal ) 

Momba krusei (Cast ) 


+ 



Saccharose 

Momba tropicabs (Cast ) 

Momba metalondinensis (Cast ) 

Momba tropicabs (Cast ) 

Bacillus coll communis, sensu stneto (does not ferment saccharose), 

(Escher ) 

Momba tropicabs (Cast ) 

Bacillus paratyphosus B (Schott ) 

Momba macedomensis (Cast ) 

Bacillus coll communis, sensu stricto (Escher) 

Bacillus coll communior 

■‘Momlia macedoniensis (Cast ) 

Bacillus paratyphosus B (Schott ) 

Bacillus cob commumor 

Bacillus cob communis, sensu stricto (Escher ) 

Bacillus neapobtanus (Emmerich) 

Bacillus cob communis, sensu stricto (Escher ) 

Bacillus asiatious (Cast ) 


= Glucose 

= Levulose 

= Maltose 
= Maltose 
= Maltose 
= Maltose 
= Maltose 
= Maltose 
= Maltose 

= Galactose 

=r Galactose 
= Galactose 

= Galactose 

= Galactose 

— Saccharose 

— Saccharose 
= Saccharose 
=: Saccharose 

= Saccharose 
= Saccharose 
= Saccharose 



ABSTR ICTS 


83 


InuUn 

IXomUa maccdonlenai8 (Slonilia maccdoQicnsoidcs) (Cast) 

ilonlllft tropicalls (Cast ) 

ITonUia maccdonlonsis (Cast), (Mouiha macedomensoSacs) 

Mooilia rlioi (Cast ) 

MoniUa maccdonlcnsis (JConiln Tnaccdonicnsoidcs), (Cast ) 

Bacillus coll communior (Esclicr) Bacillus pscndocoh (Cast), 

Bacillus noipolitanus (Emm ) 

Uonilia maccdonicnsis (Monilia miccdomcnsoidcs), (Cast ) _ . 

Bicillos nsiaticus (Cast ) 



Inulin 

Inulm 

Inulin 

Inuhn 


Inositol 

BaciUna p-iratyphosus B, Var M (Schott ) 

Bacillus pantrpliosus A (Schott ) 


Inositol * 


Ghjccrol 

Bacillus asiallcus (Cast) _ _ +l 

Bacillus parat}p}iosus B, Var M (Schott) - > , Ol Glycerol* 

Bacillus colurabonais Strain L (Cist ) - 


CHEMICOaMICOLOOIC fobmulas 
Saccharose 

Fchbnn 0 1 « , 

„ , . , ' " > =5 Saccharose 

Momlia tropicalis (Cast) . - — +> 

Lactose 

Fehling 

Bacillus paratyphosus B (Schott ) 

Bacillus coll communis (Esch ) — - - 

Pentose 

Fchliog „ 

Monllia tropicalis (Cast ) 

Bacillus paratyphosus B (Sdiott ) 

B Coll communis (Esch ) - 

With great prohihility’ 

‘Generally arahinose 

Keldliig E and Keidlng T Method for the Demonstration of Small Quantities of Gold 
in Organic Substances Acta Tub Scand, 1925, i, 200 

The method described has been tested m 2000 cases and la claimed to be sensitive 
to 0 001 mg 

Destruction of organic material Accomplished by evaporation and incineration of 
finely divided organs fecal matter blood, or urino 

The ashes of the urine, organs, blood, and feces arc dissolved by boiling three times 
10 cc of aqua regia and pouring all the solutions into one beaker The mixtoro is 
then diluted to 200 c c with water and evaporated to one fourth its volume 

After cooling 60 c c of a 50 per cent eolation of potassium carbonate and 25 c c. 
of an 8 per cent solution of sodium hydroxide are added and, shortly after, 50 c c of 5 per 
cent of sodium sulfite 

^ix, Jieat to boiling, cool and filter 

Acidulate tho filtrate wutU concentrated HCl add OC gm of potassium chlorate and 
ooU for a few mbutee 

Brecipitation of the gold 

Tho solutions of organic ashes or unne thus obtained are dilated with water to 250 c.c. 
a 2 liter beaker and 200 c c of 8 por cent sodium hydroxide and^ 100 c c. of 1 per cent 
wagnesima sulfate are added 




84 


THE JOURNAL OE L\BORATOR\ AND CLINIC VL MLDIGINE 


The heaher is placed in a -water bath at 65° C and -while stirring rapidly, 50 cc of 
30 per cent hydrogen pero-ude is added The temperature is- maintained at 65° C for 2 
hours and must not varj from 60° to 68° C With a gold content of 0 5 mg or over, the 
addition of the hjdrogen peroxide is at once followed by a red coloration of the magnesium 
hj droxide in the fluid When small quantities — 0 1 to 0 2 mg — are present, the color can 
be seen onlj -when the precipitate has settled 

After t-wo hours on the -water bath the beaker is placed over the open flame and 
heated until all the hjdiogen peroxide is boiled out (moderate boihng -without -violent 
bubbling) 

Dilute with boiling water to 2 liters and allow to stand until the flocculent precipitate 
of magnesium lijdro-xide and gold has settled out The color of the precipitate depends 
upon the gold content 

Siphon off the supernatant fluid and make up the v olume of deposit to 100 c c 
Compare with standard gold solutions similarly treated 

I 

Thomson, D , and Thomson, E The Preparation of High Class Nutrient Media for the 
Cultivation of Germs Which Are Very Difficult to Gro-w Ann Pickett Thomson 
Eesearch Lab , June, 1925, i, 217 


The methods reported were elaborated during an investigation to find media suitable 
for the massive growth of gonococci for the preparation of large amounts of gonococcus 
vaccine during tlie World War 

It was found that the prolonged heating required in the usual method of preparing 
agar media produced an agar bj product directly inhibitor} to bacterial growth The 
methods described are rapid and avoid overheatuig 

Methods — 1 Prepaiation of agar solution agar fiber, sufficient to make a 5 per cent 
solution, IS weighed and cut into short lengths Add tap water and bring to a boiling 
point over a gas ring The material must be constantl} stirred to prevent burning The 
resultant solution is invariably neutral 

2 Preparation of testicular bouillon with peptone and salts 

Ox testicles from the slaughter house arc separated from their fibrous covering and 
mmced as finely as possible in a meat grinder The resultant fluid mass is weighed, an 
equal weight of tap water added, and the mixture slowly heated in an open vessel to the 
bofiing point 

The heating should take from 20 30 minutes When the boiling point is reached, 
qmckly separate the coagulum by straining through a cloth The resultant infusion is a 
pale, yellowish, milky fluid It can be used at once or, after sterilization at 116° C m 
the autoclave, may be stored 

If stored and to be used for liquid media, the precipitate which forms should he 
removed by adjusting the reaction to Ph 4 5, heating to 00° C and filtering, or, preferably, 
by centrifuging in a Sharpies centrifuge If intended for a solid medium, removal of the 
precipitate is not necessary 

The clear fluid so obtamed is brought to a Pn of 8 4 and the resultant precipitation 
of phosphates removed After neutralization it may be used to prepare bomllon 

To a quantity of this testicular infusion add 4 per cent of peptone and 0 6 per cent 
of sodium dihydrogen phosphate Eingor’s salts may be used instead, if desired, the 
formula following 


Sodium chloride 
Calcium chloride 
Potassium chloride 
Sodium carbonate 
Distilled water 


9 0 gm 
0 25 gm 
0 42 gm 
0 3 gm 
1000 c c 


Emger’s solution does not appear to have any advantage over disodium hydrogen 
phosphate 

The peptone and salts are dissolved over the open flame b} slow heating continued 
until the boiling point is reached 
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Reaction atljuatcii to In 7 7 in a comparator b} using phcnoJsuIphoucpthalcin as an 
indicator After outoclaMng for 30 nimutca it 110 C tho reaction wiil be decreased 
by Pn 0 2 Tins untcnal is then added to the agar solution 

Rapid Process of Combined Stcnhzition Clarification and Sedimentation The ap 
paratus devised by Mr Downing is constructed as follows 

A metal can of one or two gallons cipiutj is secured consisting of a cybndncal body 
a conical shoulder, and a cylindrical neck capable of bolding a rubber stopper about 
inches in diameter 

Tliis stopper has two perforations in which are fitted two glass tubes one reaching 
almost to tho bottom of Iho vessel and serving as an itr inlet the other just long enough 
to reach above tho layer of sediment which settles in tho conical shoulder of tho vessel 
when inverted The length oi this tube will Ditur'illy depend upon the shape cad size 
of the can used It provides outfiow for the medium and is attached by a short length of 
rubber tubing to a hooded outlet Tho flow w controlled by a Molir clip 

To tho air inlot tube a short gliss tube plugged i ith cotton is attached by a short 
rubber tabs and serves as an air filter 

The Bgar medium to bo fttcrtd is pliced in the can which is plugged with cotton and 
placed in tho autoclave Tho rubber stopper with ifs ottichnionts is wrapped in a towel 
and also placed in the autoclave 

A tempenturo of IIG C is miinlaincd for 30 minutes when ill are at onco removed 
BuIDcicnt 20 per cent atonic solution of glucose is now added to the medium to mike 
a concentration of 0 5 per cent 

The stopper is inserted sccnrcly tied in and clips aro attiched to both rubber tubes 
The apparatus is then inverted and placed m a retort stand Tho air filter, previously 
etenhzod in tho hot air oven is attached the clip being removed Tho entire apparatus la 
then placed in tho Arnold adjusted to 00 C for 30 minutes to allow sedimentation to 
occur 

After tho medium is thus clarified by sodimentation, tho apparatus is removed a new 
iterde air filter attached and tlic medium tubed or flaaked 

The first few centimeters may be cloudy and arc discarded The remainder will be 
perfectly clear 


Ennehtnp Fluids — Tho most suitable aro human body fluids such as whole blood 
blood plasma, blood serum hydrocele fluid pleuritic fluid and ascitic fluid 

Blood is secured from piticnts requiring the Wossermann test and is kept from 
clotting by the addition of a small amount of 5 per cent sodium citrate Either the whole 
filtrated blood or the clear supernatant plasma may be used 

Blood clots from Wassermann specimens may also bo used the clots being broken 
op with glass beads and tho resultant fluid boiled to sterilizo it Boiled blood is a very 
valuable onncbing substance in tho experience ot the authors If there is any doubt as to 
the atenhty of tho blood they heat it for ono hour at 5G C 

Blood clots in the initial stages of decomposition may be used and, indeed this 
medium containing tho products of decomposition seems to possess certain advantagt.a for 
bacteria requiring hemoglobin 

Hydrocele fluid is filtered through paper it a coagulum is present tho reaction 
adjusted to 7 5 and a small quantity of EicsUgubr added It is then filtered through 
® Berkefeld candle into sterile flasks for storage 


Addition of Bnrwhing Substances — A suitable amount — 10 per cent — is placed in 
stenie tubes or flasks and sterile agar added directly from tho sedimenting vessel 
I'or bacteria requiring hemoglobin the tubes or flasks are boiled for ono minuto and then 
cooled This permits the use of blood which his btcome slightly septic. By the use of 
such media many organisms have been isolated trom sputum apparently for the first time 


J'lwd iledui — The advantages of the cnnclimg substances described may be secured 
fluid media by tho following procedure The cnncliment substances aro added to agar 
SB a slant culture and the tube is then filled with testicular bouillon Tho growth stimulating 
tances enter the bouillon by diffusion 
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To obtain maximum growth the reaction must be kept neutral Phenolsulphon 
ephthalein is therefore added to the liquid medium and, as required, sufScient sterile sodium 
hydrate solution is added to bring out the pink color 

It IS suggested that the media described possess many advantages over those m 
routine use and should be on hand for everyday purposes 

Cantero, A Bacteriology of the Thyroid Gland in Goiter Surg , Gvnec , and Obst , 
January, 1926, p 61 

Cantero reports a bactenologic study of 50 goiters, mainly of colloid and adenomatous 
types Growth was obtamed from all but three of the specimens 

The tissues were examined immediatelj after removal After searmg, a small portion 
was excised, washed in sterile N/S, emulsified in N/S and inoculated into various media 
including glucose brain broth and glucose brain agar Anerobic cultures were also made 
The brain broth was made from Difco dehydrated broth to which was added 0 2 
per cent glucose, about 2 gm of calf’s bram and several small pieces of marble 

All media were adjusted to Ph 6 8 to 7 2, sterilized at 20 pounds for 20 mmutes, 
and clarified by a continous feed centrifuge 

Cultures were incubated at 37° C for 7 days and examined daily 
Organisms belonging to the streptococcus group were isolated in 31 cases, pneumococci 
in 2, Welch’s bacillus in 2, staphj locoeci in 7 cases, a diphtheroid, B pyocyaneus, and M 
tetragenus were each found once 

The streptococci were of both hemolytic and vindans tjrpe 

It IS suggested that the localization of streptococci may be a factor in the pathogenesis 
of goiter 

Burgess, J F On Some Aspects of the Cultural Study of the Eingwonn Fungi Cana 
dian Med Assn Jour, 1925, xv, 1003 

By the microscopic examination of scales or hair stumps treated with 15 per cent 
potassium hydroxide the fungi may be classified as 

1 Microsporon round spores 3 to 4 micra in diameter arranged in a mosaic around 
the affected hair stump 

2 Trichophyton spores 3 to 4 to 5 7 micra in diameter, oval or oblong, and arranged 
in chains 

3 Epidermophyton, found only in scales and seen as wavy, segmented strands 

4 Achorion irregularly segmented spore like elements seen in material obtamed 
from the characteristic cup like lesions 

Material for culture, if moist, is allowed to dry m sterile tubes for four to five 
days before culture 

Hair stumps or scales are cut into small pieces with a sterile razor on a sterile shde 
and the pieces — 5 to 6 to each tube — planted on 6 per cent glycerin agar Incubation 
IS at room temperature and, while growth usually appears in 6 to 20 days, the rarer forms 
may require a period of 2 months 

The morphology of cultures vanes greatly from that of the fungus seen in lesions 
It IS necessary, for classification, to use a standard medium made with imported 
peptone 

The formula for Sabourand’s “media d’epreuve’’ is 


Glucose CP 4 gm 

French peptone (Chassaing) 1 gm 

Agar 3 gm 

Distilled water 100 cc. 


The imported peptone may be secured from the E P Dolby Co , Philadelphia, Penn 
The “mediufie conservation’’ has the following formula 
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PcptODO (Cbaesamg) 3 gm 

Agar 2 5 gm 

PiStilJed water 100 cc 

A largo surface for groath ja necessarj and plants are made on the surface furnished 
by 60 cc of agar in 300 cc Erleomcycr llaalkS 

PlcomoTphism after cnltnin is common and transplants always yTiold pleomorphic 

varieties 

Pleomorphlsm may be presented by the two of the medm do conservation after 
isolattoa 

For microscopic study of cultures hanging drop preparations aio prepared as follows 

An ordinary rubber vrashcr la sterilized by boiling and fixed to a stcnlo glass slide by 
stenJe vaseliao A drop of 4 per cent glucoso broth is placed in the center of another 
stcrjJe slide inoculated with a small portion of the culture and the slide inverted over 
the 'trashor tho edges of which have been smeared \nih stenjo TascUno This forma an 
air tight chamber From IS to 20 such preparations should bo made to compensate for 
failure of growth, evaporation etc 

The guinea pig la euitablo for inoculation on partially denuded acese lesions appear 
iDg in 7 to 12 days and disappearing spontaneously m 30 to 40 days 

The article as illustrated 

Kline S S and Yonng AM A Microscopic Slide Precipitation Test for Syphilis 

Jour Am Med Assn, March 27 102b bcxxii 028 

The technic as as follows 

Glassware and Apparatus — Ordinary microscopic sbdes are washed in soap and water, 
nosed thoroughly lU water, allowed to remain in 95 per cent alcohol for a short time, 
dned and thea flamed After this four parafllii rings (each with an insido diameter of 
11 to 12 mm ) arc made on oac surface according to the method of Grccai by transfernag 
a fimaU amount of hot paraffin on a stiff wire (gage 19) wound with thread (or hat wire) 
beat to the form of a circle 

The pipettes needed for delivering the serums are the ordinary I c c pipettes graduated 
In 0 01 C.C Tho pipettes for the antigen are the same as those for the serums with the ends 
drawn out so that each drop of oatigen equals 0 015 c c The diameter of the tip over afl 
is about 1 25 mm 

'late for preparing the antigen dilution arc similar to those used and recommended 
hy Kahn 

A humidor cover is necessary for tho test The one employed an this laboratory 
congiats of a wooden, lid, 16^^ by 4 by IK inches inside diameter, with a moistened 
blotter fastened in place with thumb tacks 

■Antigen — The antigen and antigen dilution arc prepared as for the Kahn teat The 
•mtigen cvtration likewise la dono as for the Kahn test The antigen dilution should be 
laada up just before pipetting tho scrums Some antigen dilutions have been found to 
work only within fifteen minutes of their preparatioa An average antigen dilution 
®i£iy still be used forty five minutes after its preparation The action of tho 
ootigen dilution has been found unsatisfactory when the room temperature and 
that of the microscopic slides is low again, false clumping occurs in serum antigen 
dilution mixtures allowed to dry Accordingiy it as important to do the test m a warm, 
humid room (about 80 F with visible moisture on. the mndows), which is readily prepared 
ly heating a pan of water after closing the windows and doors The tabic top on which 
the tests are perfarmed should be kept warm A piece of harness felt three fourths inch 
thick is satisfactory for this purpose 

Berums - — Tbeac arc obtained as for the Wassormann test, care being exercised that 
hey contain no red blood cells or foreign material Before use, they are heated to 56 0 
for one half hoar 

^rtetu Q Am JoOr Publ Health 3926 xv 661 
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appendicitis, peritonitis, strangulated hernia, intestinal obstruction, infection of the uterine 
cavity, ruptured ectopic, eclampsia, tetanus, and acute acidosis from any cause 

Those diseases producing a leucocytosis in which all the various types of leucocytes 
are more or less increased include the following acute salpingitis and infection of the 
ovary, pyebtis, cystitis, infection of the prostate gland and other organs or parts of the 
male genitourinary tract, hepatic colic, and practically all acute infections of tissues out 
side of the abdominal cavity and not mentioned in the previous classification 

Ecker, E E, and Megrail, E EroducUon of ToiJc Substances in Young Cultures of 
Single Cell Strains of B Paratyphosus B Jour Infect Dis , December, 1925, xxxvii, 
No 6, 546 

Berkefeld N filtrates of 2 per cent Witte peptone veal mfusion broth cultures of 5 
single cell strains from each of two cultures of B paratyphosus B injected intravenously 
into rabbits proved to be as toxic as the filtrates of parent cultures Boiling for three 
minutes did not lessen the toxicity No significant cultural differences were noted between 
the single cell and parent strains 

Brown, H C , Duncan, J T , and Henry, T A The Differentiation of Food-Boisoning 
Bacteria The Lancet, London, Jan 16, 1926, p 117 

The salts below are suggested as an additional means of differentiating organisms 
of the Salmonella group of bacteria 

Peptone water contaimng one per cent of the sodium salts of citno, d tartaric, 1 
tartaric, m tartaric, fumanc and mucic acids, is used as the culture medium 

After incubation of the cultures for 18 to 96 hours 0 6 c c of a saturated solution of 
lead acetate is added for each 5 c c of the tartrate or citrate medium 

All of the acids yield insoluble lead salts and decomposition of the acid salts is 
evidenced by a decreased precipitation 

Incubation of the fumanc acid medium should be continued for 96 hours as deconl 
position IS slow 

With mucic acid a bttle acetic acid should be added to dissolve lead carbonate which 
may form and so distmguish it from lead mucate 
The reactions obtained are indicated below 
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Rockwell, G E 

, and Higliberger, 

J H 

Carl)on Dioxide 

as a 

Factor in the 

Growth of 

the Tubercle Bacillus and of 

Other Acid Fast Organisms 

Jour Infect 

Dis, Janu 


ary, 1926, xxxviii, 92 

It IS shown that the inhibition of growth of a saphrophytic tubercle bacillus, two 
strains of virulent tubercle bacilli, and two other acid fast organisms, when meubated over 
alkahs in closed spaces, cannot be explamed as due to dehydration of the medium, smee 
growth occurs over more efficient dehydrating agents which are not carbon dioxide ab 
sorbents, such as sulphuric acid, calcium chloride, and glycerine The only explanation of 
this phenomenon is that carbon dioxide in some way is a vital factor m growth 
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Rhea, L J Stand for Staining Blood Smears Internat Assn Jfed ifus, 1D24, p 01 

The author describes a stand for staimng blood smears tThich is ^c^y simply prepared 
xnth the equipment In any laboratory and has the adrantago of presenting evaporation 
of the a’cohol during the staining with Wright s stain 

A wide mouthed bottle is fitted with n corh in which a hole is cut, just largo enough 
to fit snugly into it the glass knob of the cover of a glass jar In the base of this inverted 
cover two narrow platforms of glass arc cemented at a convenient distance apart with 
reference to the ordinary glass slide and slightly narrower than such a slide The slide 
with the smeared preparation of blood to bo stained is placed on these platforms, flooded 
with the Wnght's stain m the usual manner and the whole covered with a pane of glass 
It IS advisable to have a little mctlni alcohol lying free in the base of the inverted cover 
so that during the staining process an ntmo'iphero saturated with the alcohol is present 
ond no evaporation occurs from the staining fluid 

■White OP A Now Method of Decalcification Jour Path and Bart London 1*^23 
ixvi, 425 Abstr Bull \I Internat Assn Med Mns May 4, I92 d 

A satarated watery solution of citric acid is diluted 1 10 with water A small 
quantity of mothjl red and nophtholphthnlcin arc odded and then strong ammonia until 
the fluid 13 a clear yellow color Too much ammonia turns the fluid green The fluid 
contains about C per cent citnc acid and should have a Pn of A to 8 Chloroform is added 
to prevent the growth of moulds After dccaleification wash well m water before placing 
m alcohol 

The adnmtages are the u o of a neutral solution for decalcification The staining la 
unaffected and it scctns to evert no harmful effect on the tissue 

Smith J L and Eettie T An Aldehyde Mordant for Pats and Lipoids Jour Path 
and Baot, 1024, ixMi 115 Abstr Bull \I Internat Assn Med Mas May 4 1925 

Preparation of tho aldehyde solution 

In a flatbottomca 400 cc flask put 2^ cc of paraiaikyde To this aflfl 25 e-c. of 
Male HCa (cqnal parts water and puro HCI) Heat in an oien nt 37 C with frequent 
shakings until the paraldehyde is dissolved This takes fifteen hours or longer and it is 
not safe to leave in the incuhator overnight Tho rcsuiting pale brown eolation i® 

Tilh water neutralized with NaOH and made op to 1000 oc (2 5 per cent paraldehyde) 
Adjust reaction to Pn fl with ncotio acid Stored in dark bottles it keeps for months and 
reaction should ho readjusted if changed to Pb 6 with caustic soda The tissues to be 
Btaincd arc filed in 10 per cent fprmalin for twenty four to forty eight hours and not longer 
Prozea ecctioas are cut and mordanted m this solution at 37 C for twenty font to forty 
eight hours Wash in water and etnin e« to eighteen hours in 1 per cent hematozylm in 
05 per cent ncetie acid DifTerentiatc in solutiop containing 1 per cent borax and 0 5 per 
cent potassium femeynnide Tho fat and lipoid globules olone remain dark blue 

Hlrachfeld H Eipatlenco with Omdaso and Peroxidase Beactlons Med Klin Ber 

lin, 1024, IX, 240 Abstr Bull TI Internat Assn Med Mus May 4 1925 

The most convenient method of npplying the oxidase reaction is that of W H 
Si-hultze 

Pixation of blood preparation in nb oluto alcohol and then treatment for about five 
“mutes m a filtered nuxtura of equal parts of a 1 per cent aqueous solution of basic 
aunethylparaphenylencdiamme (Merck or Schuchardt) and a 1 per cent strongly alkalme 
ov alcoholic solution of alpha naphthol 

The older the solution the shorter will be the time necessary for fiction Fmally, 
>“™ver, the dimethjlparaphenylencdiamnio especially loses its action If one rrahes to 
preserve the preparations thus treated and eounterataiaod with saframne fuchsin or pvTOnin, 
ttey must bo embedded in water glass but even then their durabibty is limited. 
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Tor the peroxidase reaction Graham’s modification has been found useful 
Fixation for about half a minute in a mixture of 1 part formaldehjde and 9 parts 
95 per cent alcohol Carefully ivash off and then place for five minutes in a solution of a 
few grams of benzidine in 40 per cent alcohol to which 10 t c of 0 02 H 0, have been 
added 

Staining follows in Loefffler’s methvlene blue or better, a highly concentrated Giemsa 
solution (ten to fifteen minutes’ staining m a solution of 0 6 Gierasa in 10 c c Aqua destil) 
This produces many beautiful preparations in nhicli all normal and pathological 
leucocyte forms are easily differentiated 

Kinney, E W , and Campbell, H Jahnel’s Method for Staining Spirochetes In Nerve 
Tissue Bull XI Internat Assn Med Mus , Mar 4, 1925, p 121 

The method folloniiig has gmn excellent results in tissues preserved for some time 
in formalin, but is not so satisfaetorj for freshh fixed tissue The best results were 
obtamed in tissues preserved for xears (ten) 

1 Wash pieces of foimaldehyde or alcohol fixed tissue from 2 to 4 mm thick in 
distiUed water for one to three dais 

2 Bure pyridme one to three dais 

3 Wash for two to three davs m many changes of water until the pyridme odor 
almost disappears, this is important 

4 Allow the pieces to remain a “few dais’’ (einige tage) m a 5 to 10 per cent 
formaldehyde solution, IT S P 

5 Place m water again (The time in water is not stated here, probabli the wash 
mg should be thorough ) 

6 Place m a 1 per cent solution of uranium nitrate (Merck) m distilled water for 
one half to one lioui in the incubator at 37° C Lead free glass wool mai be used under 
the tissue to aid penetration but is not absolutelx necessary The uranium nitrate inhibits the 
staimng of other elements of the nervous tissue 

7 Wash m distilled water for one dax 

8 Nmety six per cent alcohol three to eight davs 

9 Distilled water until the block sinks 

10 Preshlj prepared 1 5 per cent silvci nitrate solution in an amber fla^k from five 
to eight days m the oven at 37° C 

11 Decant the silver nitrate solution, wash the tissue slighth in xvater and transfer 
to the following solution for one to two dajs 

4 per cent aqueous solution of pxrogallol 95 cc 

Formaldehi de solution, U S P 5 c c 

“We have found it unnecessary to leave the tissue m an\ solution longer than the 
mmimum time given In Step 4 we leave blocks twentj four hours m the formaldehyde 
solution In Step 5 wo wash twenty four hours lu fiequenth changed distilled water ’’ 

Of the brams exammed which had an anatomic and histologic diagnosis of general 
paresis 58 3 per cent showed spirochetes bv this method 

Boissevain, C H A Method for Obtaining Single Colonies of Tubercle Bacilli. Am 
Bev Tub , January, 1926, xiii, 90 

“For the study of variation of viiulence, or any other biological property of bacteria, 
it is important to use cultures derived from a smgle organism Ordinary cultures, made by 
■glantmg millions of bacilli and securmg a massive confluent growth, are likely to contam 
a 101111116 of strams which may differ widely from one another With orgamsms which 
grow xigorously on artificial media it is easy, bv simple planting, to get colonies, which 
we Me reasonably sure have groivn from one individual, or we may use the Bather 
Teebuqee (1) and be quite certain, but with the tubercle bacillus such methods usually 
■EWe no growth In the hope of flndmg a satisfactory method the followmg procedures 
Esre 1^0 twed, with encouraging results 
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* V V rabbit i3 bled from tho carotid artery and tbo blood received into paraSined 
centnfogo tubes packed m icc, and centrifuged at once A rather light suspension of 
tubercle bacUh in 1 5 per cent «iodmm chlondo Bolyition is prepared, filtered tbrongb stenle 
filter paper and centrifugated for a few minutes Ono drop of tho supernatant suspension 
18 nuicd with 1 cc of the rabbit pinsma in a stcnio tube stoppered with paraffined cotton 
slanted to form a thin layer and left to coagulate m tho incubator Coagulation occurs in 
about tea miniitCH and after that tho tubes should bo left Ifing on their sides In an 
npngbt position all tho serum la pressed out of the conguluro ond collects at the bottom 
of tho tube In about two necks manj small discrete colonics can bo seen in the plasma 
but not on tho surface The o can bo transplanted or u cd at onco for inoculation This 
confirms an obsenation of V E 'Wright on the multipUcntion of tubercle bacilli m capiUarj 
tubes filled with plasma. 

' B Babbit scrum with the ndhtmi if nn equal lolume of 3 per cent agar m 
distilled water at 50 C but without peptone salt or ghponne is substituted for the 
plasma Wth this method tho results ha\t lancd Scrum from some rabbits has yielded 
a few colonics, senim from others none in no instance has tho growth been as abundant 
as with plasma 

**0 Frcshlj ground rabbit hver is idled to the nbbit scrum of method B m tho 
proportion of about 1 to 20 

**rn this medium tho tulx rch Imcilli >,rott ns wcU ns iii plasma Tlio liver of a 
toberculoua guinea pig mn) bo used and primarj growth bo secured in the form of single 
colomca There would, however be more doubt of tho colonies having developed from a 
single bacillus tlmn yyhon a light filterr 1 anl centrifugated bacillan suspensjon is used 

‘*B In ‘hormono ngar plus raid it rum m equal parts colonics develop abundantly 
If tho serum is omitted a fow tolonies sometimes appear Experiments arc now in progress 
to ascertain what substance present in tissue ood m pli mn is so favorable to tho growth 
of the tubercle bacillus 


Hackenthal H A Modified Schuffner s Blood Stain Dout eh Arch f kltn Med Leip 
zig 1D24 exm 27G 

The author givc^ a staining mcth>d lcit.iud to avoid tho drawbacks of the usual 
sraear preparation Destrojed or artificiaH> distorted cells nro unusuallj few and cells 
Sad nuclei maintain their living form All tho cells which nro difterentiablo in tho smear 
preparation arc also easilv distingyii^lmble 


Techmc 


Schuffner a Solution 


KnCl 

40 

Borax 

01 

Concentrated carbolic acid 

30 

Formalin 

10 

Aqua de«itil 

1000 0 


To every 2 c c of Schuffner s solution 1 to 2 drops of saturated aqueous methylene blue 
solution (methylene blue medicmal Hochst) and 1 drop of saturated aqueous dahlia solu 
tioa (Q A Hesterberg, Berlin Lindenstrasso 39) One tenth cubic centimeters of this 
solution, which must be freshly inndo up is placed la a small cylindncal glass vessel made 
from a 4 or 5 cm long piece of glass tubing of 0 5 to 0 7 cm bore To this add 20 c mm 
of blood using a capillary pipeltc from a Sabli a oi Gower s hemoglobinometex which must 
be washed out with Schuffner s solution or the greater number of tho leucocytes will 
Btick to its walls A glass capillary tube first washed through with Schuffner solution 
« used to mu the blood and stain thoroughly A small drop of the mistnrc is placed on 
^ clear slide and covered by a cover glass The drop must be of such n sire that it will 
reach, to the edge of tho cover glaas and yet the cover gloss must not fioat on it The 
of the cover glass is then 'ringed with vaaelmo to hinder evaporation and the 
resulting injury to the blood cells The blood ceBa will now lie almost in an optical plane 
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Without streamuig movements In warm weather staining of the leucocytes proceeds more 
quickly than in cold weather 

Erythrocytes remain unstained except those which in smear preparation appear darkly 
colored as in metachromasia, these become light blue to light violet Nuclear fragments 
of erythroblasts, stippling inclusive of Schuffner’s stippling in malaria are well stained 
Poikilocytosis and anisocytosis are recognirable without exception 

Hall, M W , and Lacy, G E The Mechanism of the Bussell Double Sugar Tube Jour 

Infect Dis , January, 1926, xxxviii, 14 

While the acids produced in the fermentation of dextrose in the Bussell double sugar 

medium are mainly, if not entirely, volatile, their diffusion out of the medium is not 

the cause of the alkaline reaction shown on the slant when typhoid and related orgamsms 
are grown This reaction is due to excess of alkaline substance produced from nitrogenous 
elements in the presence of oxygen 

In the absence of oxygen a “mother substance” is formed which rapidly becomes 
alkalme when exposed to oxygen 

The ultimate reiersion in the butts of Russell tubes is the result of the diffusion into 
the butts of oxygen rather than of the alkali formed in the slant portion of the tube 

The paratyphoid and colon groups appear capable of producing an alkaline substance 
under anerobic conditions, thus evidencing a distinct difference in metabolism which may 
prove worthy of further study The chemical nature of the substance which is so easily 

oxidized into an alkaline substance is unknown 

Stevens, r A, and Dochez, A B Occurrence of Throat Infections with Streptococcus 

Scarlatinae without a Bash Jour Am Med Assn , April 10, 1026, Ixxxvi, 1110 

A study of an epidemic of streptococci (hemolj tic) sore throat dunng 1924 25 in a 
hospital demonstrated that 

1 Scarlatinal infection of the throat may occur without a rash 

2 This type of mfeetion mij occur in individuals showing negative skin reactions 
to scarlatinal toxin 

3 The Dick test is not a reliable index of immunity to such throat infections with 
streptococcus scarlatinae 

4 In the series of cases observed agglutination reactions with scarlatinal serum and 
toxin production are closely parallel 

5 There is no antigenic relationship between strains of hemolytic streptococci from 
acute streptococcus pharyngitis 

Hirsch, E F Separation of a Soluble Specific Substance from Hemolytic Streptococci 

Jour Infect Dis , December, 1925, xxvii. No 6, 523 

The method used was as follows 

Broth was prepared with fresh placenta tissue, 1 pound of the imnced tissue per 
liter of water To the filtered portion, 1 per cent peptone and 0 8 per cent sodium 
chloride were added After heatmg to boiling, the reaction was ad 3 usted to Ph 7 6, the 
mixture filtered and steribzed To each 100 c c by volume, approximately 20 c c of 
sterile ascitic fluid was added Containers of this medium were inoculated with a strain 
of Streptococcus hemoljticus, leubated at 37° C for 48 hours, and the growth of bacteria 
recovered by centrifugation The sediment so obtained was washed quickly in 0 9 per cent salt 
solution To the bacteria N/10 NaOH was added, (enough to make a turbid suspension), 
and the mixture transferred to a 250 c c separatory funnel Small quantities of ether 
added to this were thoroughly shaken into the mixture, and presently formed with the 
bacterial suspension a fairly stable emulsion The emulsion so started was built up by 
addmg small quantities of ether and shaking When the amount of ether added exceeded 
that capable of remaimng emulsified, the excess was removed, and the separatory funnel 
with its content stood upright for about 1 hour At the end of this time two layers 
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jn the funnel—a Iowot clear layer and aa upper gummy lajer TKo clear layer 
waa remoTcd and the gummy layer above contniung; the emulsified ether, was brokea up 
by rotatmg the separatory fuauel The ether, separalmg by tlua mampulatioa was poured 
off or c>Qporated with a current of air This left a turbid liquid which was filtered, the 
filtrate ccntnfugahzcd and the clear or slighti) opalescent liquid eicctrodialyzcd against 
distilled water 'Wlica the reaction of the liquid came to the proper Pn by elcctrodiahsis 
and adjustment tnth dilute ncid or oIKali there was a turbidity and on standing a copious 
flocculation of white particles A reaction shglitlj acid or alkaline stabilized the particles 
and there was no flocculation However the acid solution was more opalescent than the 
alkalme The white llocculcnt precipitnlo was recovered by centrifugation washed repeated 
ly in distilled water used aa such or dried in a Tacuum desiccator Washing with distilled 
water usually results in a loss of some inatenal because the Tu of the distilled water 
used in washing does not coincide with the Pn (isoclectnc) of flocculation Finally the 
washed matenal may be reduced to a brown white powder 

The material so obtained is soluble readily in alkalme solutions, and in this respect 
conesponda with extracts obtained from other bacteria It is also soluble to a less extent 
m dilute acids (N/lOO) Increasing the acidity renders tho solution moro opalescent 
and heating seems to change tho solubility in acid solutions The moist precipitate is 
slightly soluble in 0 9 per cent sodium chloride solution it is insoluble m Do per cent alcohol 
acetone and ether A solution of the precipitate m water contaming a few drops of 
N/lOO Bodmm hydroxide reacts with iliHon s protein test but not with the biuret test 
There is no reduction of names solution no precipitation with 95 per cent alcohol or 
acetone On heating alone nnd with dilute acetic acid there is a slight haze One prepnra 
tioa not regarded as entirely pure contained about 10 per cent nitrogen A solution 
gave precipitin reactions with nu anti^trift ocrus rabbit «!cnim in dilutions as high as 
S parts in 100,000 This antiatreptococcus immune ecnim has only a moderate titer 
Solutions of many preparations rondo in that way gave precipitin reactions with aatistrep 
tococcas serums and with tho genim of a rabbit receiving repeated injections with solu 
lioaa of other einular preparation*! There »8 no hemolysis when isotonic solutions of these 
preparations are mixed with red blood corpuscles 

DeAua BAS Gonococcus Vaccines with Urotropln Rci ilcd Barcelona October 
1025 IV, 374 

The author reports his e^perionrc with \a cincs preconed v\ith urotropin which 
apparently delays tho aging of \accine3 nnd preserves them 

It was found that vaccines with urotropm gave m small doses b much stronger 
reaction than plain vaccines Tho small dose of urotropm incorporated in tho vaccine acta 
solely by preserving the initial strength of the vaccine in other words such vaccine 
keeps fresh for a mnch longer period 

The proportion of urotropin in tho vacemo is not stated, 

Garrod L P On Sulphemoglobinemia Bnt Quart Jour Med October 2925 vix 86 

lu two cases of milphemoglobmeima the feces gave a growth of tho mtrosobaeillus 
and treatment with a vaccine of tins organism produced prompt results 
The method used for isolation of the organism was ns follows 

A weighed amount of fcccs is completely emulsified in stenle distilled water and a 
series of dilutions made from each of which 01 c c. was plated on litmus lactose agar 
plates The plates should be spread for at least 30 seconds to permit complete absorption 
®f the fluid by the medium 

Three such senes of plates are made there being sue in each senes representing 
amounts of feces from 1/50,000 to 1/10 000 000 gram The plates aro then incubated at 
0 30 C, and 20 C In those incubated at 37 C only colon bacilli and streptococci 
obtained, m the others the coliform colonies are smaller and the nitrosobacillns colonies 
appeared on tho fourth day 
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The organism was an oval, gram negntue, nonmotile haciUus, growing slowly on all 
media, fermenting no sugars, reducing neutral red, liquefying gelatin, and forming nitrites 
The author urges a search for this organism in similar cases 

Talk, I S, and Tong, S T The Influence of Certain Electrolytes and Nonelectrolytes 
on the Bile Soluhility of Pneumococci Jour Infect Dis , January, 1926, yyxviii, 1 

"Washed suspensions of pneumococci in distilled water are usually bile soluble 
Chlorides with monovalent cations (Na, K, NH„ Li) in relatively low concentrations 
inhibit bile solution of washed pneumococci 

In higher concentrations these chlorides do not inhibit and maj accelerate solution 
Chlorides with divalent cations (Ca, Ba) behave differently and inhibit bile solution 
of pneumococci more effectively in high than m low concentrations 

Of the amon series tested NaOH and NaJO, are cvtohtic for pneumococci, Na 
HPO, NaHjPO,, NmSO,, and NaNOj arc not cytohtic 

Cjdolvsis by NaOH and Na,BO, appears to be a function of pH concentration 
Peptone, gelatine, and ovalbumin appear to inlubit c>tolysis by bile in the same 
manner os CaCl. and BaCl The inhibitori action increases with concentration 

Kerr, D , and Mason, V H The Hemochromogen Crystal Test for Blood Brit Med 
Jour, Tan 23, 1926, p 134 

The adiantages of Tahajama’s method for the detection of blood by the formation 
of hemochromogen crystals are extolled 

The test solution consists of 10 per cent sodium hydroxide solution, 3 c c , pyndin, 
3 c c , saturated solution of grape sugar, 3 c c and distilled water, 7 c c 

The sodium hydroxide acts as a blood solvent and the grape sugar as a reducing 
agent The solution keeps for about two months 

On the addition of two or three drops of this solution to a small piece of the 
suspected matenal on a slide in the cold and coiering wuth a coier glass, salmon pink 
crystals appear within two or three minutes which can be clearly seen under the low power 
(200 to 300 magnifications) 

At the same time the color changes through green brown, dark red, to pink thus 
indicating the formation of hemochromogen and confirming the test 

The crystals usuaUv appear within one to six minutes but a negative test should be 
observed for 30 minutes 

If the slide be heated just to bubbling the crystals appear almost at once 
There is no danger of overheating 

The crystals are single, shallow, rhomboids of salmon pink color "When on their side 
they appear bke dark, smgle lines 
They are often very large 

The crystals may be obtained from material which has been heated, washed or con 
taminated with rust 

Milroy, G A Method for Estimation of Glucose in the Blood Jour Biochem, 1925, 
XIX, 746 

1 Precipitate the proteins from 1 c c of blood by the Folm "Wu method The blood is, 
hence, diluted 1 lO 

2 After standing 30 minutes, filter and place 5 c c of filtrate in a 15 c c graduated 

tube 

3 Into five graduated 15 c c tubes of 12 mm bore introduce the following amounts of 
0 02 per cent glucose solution 15, 18, 21, 2 5 and 3 c c 

4 Add to each tube 1 c c of 0 4 per cent aqueous 1 5 nitroanthraqumonesulphomc acid 
and 2 c c of potrssium carbonate solution (50 mg per 100 c c ) 
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5 Dilute All tubes to 10 c c mix, immerse in boiling water for 8 minute , cool and 
make the volume 125 c.c 

G Compare the red tint of the blood tUtmto with the glucose solutions 

The minimal error m a sample of blood containing 0 3 per cent gloco e is 4 per cent 

Belding D I*. Kotes on the Etiology and Epidemiology of Impetigo Contagiosa Ncona 
torum \.m Jour Obst and Gmhc Tanuarj 30i<» m 3 

The studv corroborates the ctiologic nlotion of a strain of Staphylococcus aureus to 
impetigo contagiosa neonatorum The strain failed to produce skin lesions in guinea 
pigs or rabbits but can cd a nonacsicular inflatnmalorj reaction in the skin of an adult 
and a typical exfoliating lesion in the skin of the infant from whom it was isolated 
The cultural reactions, except for a questionable minor difforcntc in the rate of carbo 
hydrate fermentation, arc the same •\* tho e of the ordinary staphtlococcus 

The variation in epidemics is probabh duo to variations in thp virulence of the 
infecting strain, variations in the chminl eimptomatologa of mfants and adults art probablv 
duo to the resistance of tho host 

The primary prophylactic measure m a hospital epidemic is the mdiMdual handling 
of the well infants, as carh cn«M arc capable of transmitting the inftctton before a diag 
aosls is made 

Joekes Th cultivation of the Spirillum of Rat-Bite Fever The Lancet London D^c 
as, 3025 

Socccssful results were obtained with a nudium consisting of Loefflor's blood strum 
an top of which was poured 10 cc of Venoort s medium (peptone 1 gram, normal phos 
phone acid See, distilled water 900 cc ) 

Tho most favorabk reaction is Ph 7 2 to 7 o The reaction of Vervoort’s medium is 
ongiaally Pn 6 G but, after ^vanning for 15 minutes in contact with the serum slope at 
37 C alters to P„ 7 0 to 7 2 

Sanders, a H Isolation of MoulUa from the Skin Scales Mouth and Sputum in Psori 
asls Tho Lancet, London, Dec 32 I92o 

An organism belonging to the roomlm ivn'» I'lolatcd in conjunction with streptococci 
from the areas noted above 

TunnlcUff, R and Hayne A L Further Studies on a Diplococcus from Measles Fre 
vention of Measles by Immune Goat Senim. Jour Infect Dis Januarv 102G 
xxxnu, 1, 48 

Import of further studies on a filter passing gram positive green producing diplococ 
isolated from tho blood in the early eruptive stage of measles by Tunmchff in 3917 
Tho present paper reports tho successful prevention of measles in rabbits by the 
ujjection of immune goat serum 

Commlescent goat serum also protcckd human beings against measles as effectively 
as human convalescent serum when injected on the first and second days after exposure 

Holman W L An Error in Add Fast and Gram Staining Due to Petrolatum \rch 
J‘ath. and Lab Med , March, 1926, x No 3, p 390 

Smears made from lesions in which petrolatum has been used must be treated with 
*ylol or some other solvent before staining If this prppaution is omitted fal e gram 
positive or acid fast reactions will be obtained 

The possibility of this error must be recognized when petrolatum has been used 
00 catheters or when ameara are made from anaerobic tubes in which petrolatum is used 
oa the surface of the medium 
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Bamos, Bassos J E On Lowenstein’s Procedure for Direct Isolation of the Tubercle 

Bacillus from Sputum Compt rend Soc Biol , Pans, Dec 18, 1925, scm, 1552 

Technxc — The sputum is placed in a centrifuge tube and five times its volume of a 
15 per cent solution of sulphunc acid is added The tube is allowed to stand for 20 nun 
utes, shaking occasionally until a homogenous mixture is obtained At the end of this 
time the sputum is centrifuged at high speed for 15 minutes The bquid is removed and 
the sediment is washed mth sterile plnsiologic salt solution The centnfugation and 
washing are repeated two more times The liquid m the tube is then cultured on glycer 
mized potato, five tubes of the medium being used for each specimen The tubes are well 
stoppered and paraffined and are then placed in the incubator at 37° C 

The method proved successful in the hands of the author m 104 microscopically posi 
tive and in two out of 33 microscopically negative specimens 

Tunniclifi’, B Purther Studies on a Diplococcus in Measles A Measles Skin Eeactlon. 

Jour Infect Dis , September, 1925, xwiii, No 3, p 193 

Anerobic dextrose broth cultures of a diplococcus found by the author in measles, 
killed by 0 5 per cent phenol, appear to produce a skin reaction in persons who have not 
had measles, but not in measles patients after the appearance of the eruption, or in 96 
per cent of persons who give a history of measles 

The measles antigen is neutralized in persons who have not had measles by convales 
cent human measles serum, but not by the serum of a person with a negative history of 
measles 

Babbits immumzed against measles fail to react 

Greenough, E B Varying Degrees of Malignancy in Cancer of the Breast Jour Can 

cer Eesearch, December, 1925, ix. No 4, 453 

A report of a study of cases of cancer of the breast in the Massachusetts General 
Hospital during 191S, 1919 and 1920 in accord-'iice with the principle of McOarty and 
Broders that the degree of malignancy may be estimated by loss of differentiation and 
increase of productive characteristics, dividing the tumors into three groups of high, 
medium, and low mabgnancy 

The results are thus summarized 

1 The degree of malignancy of a given case of cancer of the breast can be deter 
mined with reasonable accuracy by study of the histology 

2 A classification of high, medium, and low degrees of malignancy can thus be 
made which is of prognostic value and of aid in the evaluation of therapeutic measures 

3 In estimating the degree of malignancy the following factors are of importance 

(a) Degree of differentiation, as shown by arrangement of cells around an open 
gland, (adenocarcinoma) 

(b) Degree of secretory actmtj of cell protoplasm as shown by vacuoles and drop 
lets of mucoid material 

(c) Uniformity of size of cells and nuclei as opposed to variation in size 

(d) Absence or presence of hyperchromatic changes in nucleus and few or many 
mitotic figures, and whether irregular or not 

(e) High malignancy is shown by cells and nuclei of irregular shape and size with 
out secretory function, and arranged in solid columns, large or small, together with nuroer 
ous and irregular mitoses and hyperchromatism The extreme degree of these changes is 
pleomorphism 

(f) A tumor of adenomatous arrangement with uniform sized cells and nuclei, few 
mitoses, and absence of hyperchromatism, indicates low malignancy 

4 A high degree of round cell infiltration appears to indicate a considerable degree 
of cell degeneration and is not to be relied upon as an indication of the resistance of 
the individual to the cancer growth 
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5 Hyalinization of the stroma docs not indicate active resistance to the tumor 
growth but is rather a factor of the ago or previous condition of the mammarj tissue 
in which Iho tumor lies 

The paper is illustrated with sixteen xmero photographs showing the appearances do 
scribed 

Crulkshank B B Bifidus Its CSiaractcr and Isolation from the Intestine of Infants 
Jour Hvgicnc December 10**5 v\i\ 2il 

The following method was used for the isolation of B bifidus from tho feces 
A deep tube containing 20 c e of 1 per cent lacto^o or glucose broth neutral to litmus, 
and containing a small piceo of fresh stonle rabbit kidney and sealed with vaseline is 
mocuhted by means of a capillary pipette wUh 0 0 c c of a fairly opaque fecal craulaion 
The ia*:eline is melted to seal the track of tho ptpetto and the tube incubated C to 8 days 

at sr C 

During the first few daa-s tho gas formed is convementh expelled bj melting the vaaelme 
seal 

Plates of 1 per cent gluco<c agar or Locfllcr s scrum are streaked and incubated aero 
bically and anaerobically 

After 48 hours at 37 C small glistening gra>isb colonies of pin head siro are seen, 
generally on the ancrobic plate occasionally ocrobtcally 

Tho onU other organism likely to be found is tho enterococcus which forms larger 
ivhilish colonies rcadilj distinguishable from the diphtheroid B bifidus colonies 

Subcultures arc mado aerobicallv in clncosc'igar slants glucose broth and milk Rich 
inoculation is advisable 

Harris J S A Simple Test of Diagnostic Value In General Paresis Bnt Med Jour 
Jan 23, lOdD p 130 

Hama reports his resalta with the acetic anhvdndc sulphuric acid test deaenbed by 
Grossman in 1025 (Jour Mental Sc sxi 439) 

The method follows 

To 1 c c of spinal fluid m a small test tube add 0 3 c c of acetic anhydnde Shake 
well and add carefully, drop bv drop 0 8 c c of concentrated sulphuric acid The tube is 
then hold against a white background A lilac tint indicates a positive reaction a brown 
yellow or redjollow constitutes a negative reaction Tho lilac color of a positive reaction 
way appear and disappear within a minute or so henco tho reading should be znado at once 
The test is presumed to be duo to the presence of cholesterol in the fluid 
In 180 cases of various mental diseases Karris found thia reaction positive in 97 per 
cent of paretics and negative in all the control conditions 

Baer j i, and Reis E A. The Sedimentation Test In Obstetrics and Gynecology 
Burg Gynce and Obat Mar 193o p 691 

Bsing the tcchnic described bj Linremncir tho authors report a study of the sedi 
mentation test in 100 cases of pregnancy and in vanous gynecologic conditions 
They conclude 

1 The sedimentation test is of no value in tho diagnosis of pregnancy 

2 Tilth peine pathology a sedimentation timo over 2 hours conclusively rules out pelvic 
infection 

3 Tho rote of eodiraentation is directly proportional to the virulence of the infection 

4 The teat la of value in determining the safe time for operation and seems a more 
ehcate prognostic index good or bad than either the leucocj-te or temperature curve 

(A further communication by tho same authors — The Sedimentation Test in Gynecology 
Am Jour Obst and Gynec September 1925 x 3 — ^was abstracted m the January, 1926 
«»ue of this Journal) 
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Sepal ate sections are devoted to special aspects of hygiene and sanitation 
(33 pages), demography (25 pages), and a final section on public health ad- 
ministration (11 pages) 

The volume amply fulfils its purpose and should be in the hands of eveiy 
piactitioner 


The International Association of Medical Museums* 

T his eleventh bulletin of The International Association of Medical Museums 
within a limited space compi ises a storehouse of information of interest ahke 
to pathologists, curatois of museums, and technicians 

In addition to a report of the various activities of the association, there are 
twenty original ai tides, covering a variety of subjects from the histologic find- 
ings of a tumor preserved in alcohol for 118 years to new oi improved technical 
procedures 

There is also a verj’’ extensive and useful department of technical abstracts 
The pubhcation very ably reports the activities in its special field 


Memoranda of Toxicology^ 

B ased upon Tanner’s Memoranda of Poisons, this little handbook serves a 
distinct purpose 

After a geneial consideiation of the mode of action and classification of 
poisons, including some veiy cleaily written chapters on the diagnosis of 
poisoning, the duties of the practitioner in cases of poisoning, and the treatment 
and detection of poisons in general, various iiritants and poisons are then con- 
sidered in detail 

The diagnosis and treatment of poisoning is a subject of some difSculty 
and while there aie many books available on this subject not aU are sufficiently 
compact or concise to furnish readily available infoimation 

The piesent volume in a small space presents a large amount of eminently 
practical information 

The newer sources of poisoning, such as tetraethj 1 lead, asphyxiating gases, 
barium salts (as used in x-iay work) are included and all the newer data con- 
cerned with diagnosis and tieatraent has received consideration 

Each poison is briefly but satisfactorily discussed under the following 
headings Nature of Action, Sjonptoms, Postmortem Appearances, Treatment, 
and Tests While it is beyond the pro-vmce of the boob to discuss in detail the 
chemieal detection and determination of poisons, under “tests” are given ready 
and simple methods for their general recognition 

Addenda, contributed by Dr Leffman, include discussions on Bites and 

•Bulletin No XI of The International Association of Medical Museums and Journal of 
Technical Methods Pp 151 Illustrated Paper Price $3 00 Paul B Hoeber Inc New 
lork 

tMemoranda of Te\Icolog^ B> Max Trumper A M formerly Lecturer on Toxlcoloffi 
Jefferson Medical Collefre and Honrj leffman MB Fm^rlbis Patholo'^ip Jf'ftf'r- 

son Medical Colleee Flexible pocket size Pp 230 Price $150 P BlaJeiston s Son and 
Co Philadelphia 
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Stings, Drug Addiction, Tlie Poison Rum Problem, First Aid, AVhat Is a Poison, 
and Tobacco as a Medium lor the Administration of Patent Drugs 

For the medical student and industrial or general practitioner this little 
booh avill be most useful 


Aviation Mediane* 


T he specialty of aaiation medicine represents almost entirely a deielopment 
of the last twenty years The present tolume is the first testbooh written on 
this subject in America, and the first one written anywhere since the late war 
Great progress is constantly being made along the lines of aeiation, and its 
probable future importance in oiiil as well as in military life readers this 
lolume of peculiar interest as a kind of practieal pioneei in a subject which 
has enthralled Gie human mmd from the time of its earliest conception of birds 
or angels or dragons or other similar creatures which could soar m the air, often 
to the disadiantage of man, and always with the excitement of his envy 

The author has attempted to consider all phases of the subject, to correlate 
the results of lanous workers and to present a handbook for the use of those 
interested in the subject It is intended that the book shall be sufficiently teeh 
nioal to be of use to the Flight Surgeon, but not too teebmeal to interest the 
physician who has not worked in the subject 

Tie book is made up of three sections, the first of irtiieb desls with the selec 
tion of the flyer, the second with the physiology of aviation including the elassi 
fioation of the flyer, and the third with the care and maintenance of the flyer 
The book contains seientccn chapters, a supplement and a splendid bibli 
ography of some twenty sis pages A summary conception of the wide range of 
the subject matter invoh ed may be obtained from a brief consideration of the 
chapter headings which are as follows Section one contains chapters on gen 
eral physical qualifications, the eye in aviation, the nose, throat, and ear in 
aviation including a consideration of equilibrium neuropsyehio factors and 
reaction time Section two contains chapters on the effects of altitude on the 
respiratory and circulatory sy stems , the effects of altitude on the heart , psycho 
logic effects of altitude , an altitude classification test other tests for altitude, 
and effects of wind, cold, and speed Section three contains chapters on fatigue 
staleness, and physical fitness, protective devices, the flight surgeon aviation 
accidents, airplane dope poisoning, and civilian flying, including the medical 
requirements of the international congress for air navigation There are 
thirty five illustrations The book is well written, the language is terse and to 
the point and a strong military atmosphere pervades almost every page One 
la inclined to wonder whether or not this last feature bears any relation to the 
relatively small number of references to the German literature which the 
bibliography contains As a whole the bool is a valuable contribution and 
undoubtedly will be widely used by all medical men who are concerned with 
anation either in military or in civil life — b) E J 


ilftn, Medicine By Bonla Hopewell Bauer M T) Major M C USA- Comman 

y', me School of Aviation Medicine Bp. 241 Cloth Price J7 SO Williams A Wilkins 
va llaltlmore 1026 
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EDITORIALS 


Alkalosis 

A lthough the teim acido&is has been in common clinical use foi mant 
yeais, its antithesis, alkalosis, vas first employed about ten years ago 
Definite pi oof of the clinical existence of alkalosis has, however, only re 
cently been presented 

Eyei since the administi ation of sodium bicarbonate found common 
theiapeutic use, cases have occasionally been noted wheie its adniinistration 
has given use to disturbing clinical symptoms It is piesiimably for this 
reason that seveial piomment internists hate long been strongly opposed to 
its use in combating the acidosis of diabetes With the intioduction of the 
Van Slyke method of estimating the blood bicaibonate, it has been lecognized 
that high figuies for the blood CO, might be encountered not only aftei 
alkali administi ation but also following obstruction high up in the alimentari 
tiact Smce it wa^ originally believed that acidosis conditions lemaincd 
compensated until slioitly befoie death, there vas no leason to supposi^hat 

104 



rWTori H.s 


:o3 

conditions -nith liigli bicarbonate findings stioiild be micompensated, i e shon 
a high Pn With the introduction of sitisfacton methods of estimating the 
hidrogenion coiiceutratioii of the blood hoireicr it ivas observed that 
acidosis conditions became uncompensated much earlier than had been snp 
posed This quite naturilh called attention to the opposite condition nn 
compensated alkalosis 

It has required eoiisiderabU time to correlate the various observations 
bearing on this acid base balance The studies of Hasselbalcb L J Hender 
son, Tandell Henderson \ an ^hke and their eoworkers, in particular, have 
done much to elarifi our conception of this subject Through their ivori 
it has come to be recognized that there is a definite relation among three 
interdependent variables sodium bicarbonate carbonic acid and Pu the deter 
mination of anv tno permitting the calculation of the third Stated in another 

ivai the Pn IS a function of the ratio \uvthing that mil raise the 
sodium bicarbonate or loner the i irbonic aeid will raise the Ph and con 
versch ana thing that mil loner the sodmm bicarbonate or race the carbonic 
"cid mil lower the Pn S'Cairal a iis ago \ an ''UK, ' us a aera clcai 
pre entation of this general problem 

Alkaloses mav result from either an alkali eioess nr CO deficit If the 
organism is unable to compen«at for tlics bv keeping the ratio between the 
bicarbonate and carbonic acid constant at about I** to I we Lave an abnor 
niallv high Ph and a condition of nncompensated all alosis The condition 
of high bicarbonate with normal Pn is referred to as compensated alkalosis 
This mav result not onh from compensated alkab excess but also from CO 
excess As a matter of fact tlie latter condition was one of the first to base 
teen elcarlv recognized In IbaO Scott showed that in cmphvsema the 
deficient ventilation of the blood in the lungs was followed ba a compeu 
satorr retention of bicarbonate 

Conditions of uncompensated alkaloci-, are of the greatest interest and 
cbnieal significance, however although where the alkalosis is due to an alkali 
excess it IS almost invariabh preceded bv a condition of compensated alka 
losis le high bicarbonate and normal Pn Four fvpes of micompensated 
alkalosis have been definitelv recognized clmicallv namelv that folloxrmg 
(I) sodium bicarbonate administration (d) aomiting particularlv m * high 
op interstitial obstruction (3) over ventilation due to fever and (4) i rav 
or radium tberapv The first two of these conditions are due to alkali excess 
the third is due to CO deficit while in the fourth the uncomp-nsation mai 
occur with a perfectli normal blood bicarbonate 

Although alkalosLs is much less common clinieallv than acidosis it is 
aen important to recognize since the condition is much more difficult to treat 
tkan acidosis The simptoms are rather difficult to recognize and m the past 
lliev have often been confn ed with acidosis thus leadmg to tberapv that 
directlv aggraiates the condition One case came to mv attention where 
three different men separatelv made a diagnosis of acidosis on the basis of the 
nausea and vomitmg and each prescribed the same tberapv, namelv gastric 
'awge and bicarbonate The more proroment elmical svmptoms mav be given 
as headache lassitude, nausea vomitmg fever and m severe cases fefpv 
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Since vomiting and fever may lead to alkalosis, there exists a vicious circle, 
and it sometimes is difficult to recognize which is the cause and which the 
result EUis^ has well described the clmical symptoms as follows “The 
patients are unduly introspective and nervous They are irritable and 
complain of trifles There is headache, nausea and vomitmg, dizziness, ver- 
tigo, and light-headedness They may complain of aching pains m the muscles 
and joints There is weakness followed by absolute prostration They become 
apathetic, drowsy, and are aroused with difficulty, and finally tetany and con- 
vulsions may supervene ” 

Toxic manifestations following the administration of sodium bicarbonate 
have been noted by a number of mvestigators in recent years, although 
Binger, Hastings and NeilB were among the first to definitely establish the 
presence of an uncompensated alkalosis In 1923 they reported observations 
on a case in which the Ph was raised to 7 55 (normal Ph 7 35 to 7 43) after 
bicarbonate administration The foUowmg year Myers and Booher,® and East, 
Myers and Schmitz® presented data on 20 cases of uneompensated alkalosis, m 
10 of which the alkalosis was due to bicarbonate therapy The most strikmg 
case was a diabetic This patient was admitted supposedly suffermg from 
acidosis, since the urine contained a considerable amount of acetone The 
small amount of alkali, however, given previous to admission, was sufficient 
to raise the Ph of the blood to 7 60 These workers also reported a case of 
cyclic vomitmg m which a similar error m diagnosis had been made Al- 
though the CO, content was not excessive, m this case 67 c c , the Ph 
7 52 Three months later EUis® reported 4 typical cases of alkalosis, m 2 of 
which the alkalosis was due to high-up mtestmal obstruction He has most 
excellently described the symptomatology of these cases The followmg year 
Harrison and Perlzweig^ described a case of uremia in which alkalosis de- 
veloped without the administration of sodium bicarbonate This patient had 
attacks of vomiting, and they believed this afforded the best explanation of 
the alkalosis The COj capacity and whole blood chlorides, however, were 
not notably abnormal, 69 c c and 486 mg respectively, as found m cases of 
pyloric obstruction The Ph was 7 6 Both Ellis® and Myers and Booher® 
have emphasized the fact that the kidneys may occasionally contmue to 
secrete a strongly acid urine m certain renal conditions despite the fact that 
the Ph of the blood may be abnormally high Apparently the kidneys are 
no longer able to excrete alkali readily 

Probably the most common causes of uncompensated alkalosis with alkali 
excess are the administration of sodium bicarbonate and high-up mtestmal 
obstruction It is apparent, however, from the cases referred to above that 
the etiology of uncompensated alkalosis is not always clear 

A number of cases are on record in which death, apparently from al- 
kalosis, followed the admmistration of alkali Uncompensated alkalosis fol- 
lowmg sodium-bicarbonate therapy would appear to be a condition to be 
guarded agamst, smce we possess no therapeutic agent equal to bicarbonate 
m the treatment of acidosis The most effective therapeutic agent in treating 
alkalosis is apparently ammonium chloride (Haldane®), the ammonia bemg 
converted to urea leavmg the acidic ion Hayden and Orr®° have shown, 
hojjvever, that m mtestmal obstruction sodium chloride is much more effective 
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thnn ammonium chloride The leason for this is not entirely clear, although 
a suitable amount of sodium chloride does restore the blood chlorides to 
normal and relieve the toxemia 

Although It has been knomi for several years that over ventilation, 
either voluntary or due to oxygen want, would lead to a sufSeientlj increased 
blowing off of CO to disturb the bicarbonate carbonic acid equilibrium of 
the blood, Koehler" was the first to give a clear cut demonstration of this in 
acute fevers He has reported about 10 cases of uncompensated alkalosis due 
to CO deficit In one case, for example, the Ph was 7 GO and the total 
CO 47 c e 

That deep roentgen ray therapy, particularly when applied over the chest, 
pelvis and abdomen, results in an acute sickness has been known for some 
time, although the nature of the intoxication has been obscuie Hussey' was 
the first to show that uncompensated alkali excess follow ed x ray exposure m 
rabbits My ers and Boolier confirmed this in a human subject and also noted 
a shift of the aeid base equilibrium of the blood to the alkaline side in a case 
of Hodgkin’s disease undergoing radium therapy More recently Doub, Bol 
linger and Hartman" have studied the acid base balance in animals and in 
150 patients treated with a modern deep therapy apparatus A rapidly de 
vcloping alkalosis and the continuation of this condition after laige doses, have 
been shown by the determination of the P,i of the plasma and of the urine and 
by the use of indicators in the tissues It is of interest that the reaction of the 
urine may remain alkaline for some time Pagiiies, Coste and Solomon" ob 
served that alkalosis developed in nine out of twelve subjects in which 500 
roentgen ray units were applied to the spleen In these cases the Pn seemed 
to be cxolusiv ely inv olved in the alkalosis 

Theie would appear to bo no doubt then but that deep roentgen ray 
therapy leads to an uncompensated alkalosis Whether this is the nndeilying 
factor or one of several factors in the intoxication following x rav therapy is 
uot entirely clear 

The problem of uncompensated alkalosis is one deserving further careful 
investigation In the meantime the clinician uould do well to be quite as 
mindful of tlie occurrence and symptomatology of alkalosis as of acidosis To 
be sure, the condition does not appear to be as common as acidosis but it is 
more difficult to recognize and treat Unfortunately a positive diagnosis of 
an uncompensated alkalosis cannot be made without data on the acid base 
balance and this necessitates observations on the Ph of the blood as well as 
on the bicarbonate In the use of alkali therapy in the treatment of acidosis 
It should be borne in mind that the acid base balance is occasionally quickly 
shifted from the acid to the alkaline side Apparently the kidneys can no 
longer readily excrete alkali, since in such eases the reaction of the urine 
generally remains strongly acid 
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Errata 

In the article “Permanent Standards To Be Used with Benedict’s Clm- 
ical Quantitative Test for Sugar in Urme” hy Jeanette Allen Behre and 
Wdham Muhlherg, June issue, the sentence in the twelfth line from the bot- 
tom of page 887 should i ead One e c of urine, 3 c c of 0 2 per cent picric 
acid, 0 5 c c of 5 per cent sodium hi di oxide and 4 drops of 50 per cent acetone 
(prepared fresh each day by dilution of acetone) are added in the order 
named, and the tube transferred at once to a hoiling water-hath and heated 
for from ten to fifteen minutes, cooled and the contents diluted with water to 
25 c c 


The legend to Chait I, Hemekamp article, page 1069, August issue, should 
read The full lines m this chart represent parasympathetic action and the 
broken. Une sympatketie 
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SODIUM THIOSULPHATE AND CALCIUM SALTS IN PREVENTION OF 
THE SEQUELAE OP ILLL MIN \TING GAS POISONING* 


By AV H ZcsaVEii t Phar D Charlcsto'i South Catoliva 


T his report has to do with a studj of the sequelae of acute illuminating gas 
poisoning together with an outline of a ticatment for their prevention 
Poisoning from this gas maj be diiidcd into acute, ehiomo and relapsing 
tj-pes The Bjiiiptoms of acute poisoning are well knoivn, but the sequelae have 
never been given the emphasis thej should have The tendenej m cases of acute 
Poisoning IS to render first aid by removing the patient from the atmosphere of 
the gas, by using the pulmotor or some other form of artificial respiration, bj 
administering oxygen or oxygen plus carbon dioxide by inhalation until the 
patient returns to consciousness, and then to feel that we have done our duty 
To quote Henderson and Haggard,' who are authorities on illuminating gas 
poisoning ‘Within a few hours after profound but not fatal poisoning from 
carbon monoxid no trace of the gas is found m the blood, and yet for days, 
months, or even for life, structural degenerations usually either nervous or 
cardiac may continue ’ They also give as their opinion that during the first 
hour about half the amount previously absorbed is elimmated” and suggest 
that ‘the post gassing period of continued asphyxia is of entical importance in 
inducing structural degeneration and functional impairment ” 

Kurlander sums up the pathologic changes as follows “There are marled 
cgencrative changes in the muscles and, in most instanees small scattered hem 
orrhagea and intense hyperemia of the organs The most important nerve 
lesions are m the brain ” 

Hesa in abstract befere the Medical Society of South Carolina January 2" 19 fi 
n^Ived for rublleatlon. April IS 1926 

irvoteasor ot Pharmacology Medical College of Uie State of South Carolina 
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The sequelae of acute poisoning from this gas aie summed up by McCon- 
nell and SpiUer® as follows “Pneumonia, cardiac palpitation, locahzed hyper- 
emia, gastiointestinal disturbances, transient glycosuria, cutaneous eruptions, 
localized edema and gangrene In the nervous system, paialysis of the cential 
or peripheral type Peisistant headache is complained of and mental changes 
take place, often only mild hallucinations but more commonly distinct confu- 
sional insanities Relapsing carbon monoxid poisoning is a terra used to indi- 
cate the condition m those who had apparently recovered from the initial effects 
of the poison only to develop, after a peiiod of fair health, a grave type of 
sj^mptoms leading to death ” 

Carbon monoxid is the toxic agent in illuminating gas although it is the 
opinion of Henderson and Haggard^ that 25 per cent of its toxicity is due to 
some other substance We have been taught that carbon monoxid combines 
with hemoglobin to form a stiong combination which is very difficult to break up 
The opinion of authorities today is that while it combines with the hemoglobin, 
the combination is easily broken up If this is true, how can we explain the 
sequelae and the delayed symptoms? It has been suggested, as an explanation, 
+hat in carbon monoxid poisoning “by imperfect elimination injurious meta- 
bolic substances accumulate and produce profound effects upon the cerebral 
vessels ” 

It was not the intention of the author of this investigation to seek for 
causes but to attempt to find some method of pi eventing the sequelae so often 
seen in this class of poisoning With tins idea in view, a series of experiments 
Mere planned in which the animals used were dogs After a number of pre- 
liminary experiments with different percentages of the gas, an amount was 
found which would produce mental and other delayed symptoms in the animal 


EXPERIMENTS 

Dogs w'eie the animals used thioughout the investigation The animals 
were placed in a specially constructed chamber pronded with a glass dooi 
thiough which they could be watched City illuminating gas was delivered 
through a tube connected to a box A vciy delicate gas meter was used to reg- 
ister accuiately the amount of the gas necessarj^ to give a 2 per cent atmosphere 


PROTOCOL 


Two per cent illuminating gas folloueil by the intravenous injection of 5 c c of a 2 per 
cent solution of sodium thiosulphate per kilo and tho subcutaneous injection of 2 c c of a 1 
per cent solution of calcium lactate per kilo 


Dog, G S kg July 2il, 1925 


10 45 AM 
10 50 AJii 

10 55 A M 

11 00 AXI 
11 02 AM 
11 10 A M 
11 20 AM 
11 31 A M 
11 35 A 


2 per cent illuminating gas 
Discomfort with excessive salivation 
Struggles and v limes, falls 
Down 
Vomits 

Convulsions, skin deep red 
Kespiration shallow and rapid 
Bomoved from chamber 

5 c c 2 per cent solution per kg of sodium thiosul 
pliate given intravenously Also 2 c c 1 per cent 
calcium lactate per kg injected subcutaneously 
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Jnly 24, 
AugTist 21, 


11 40 

Bpidcnco of recovery 

12 10 PM 

Gets up and •uolks around- Staggers and seems 


confused 

12 3G PM 

2 c c 1 per cent calcium lactate per kg subcutane 


onrfy 

1 00 PM 

Walks around 


Fully Tccoiorcd 


Aliro 


Table X 


Gas 2 Ptr Cent Hithodt Teeatmevt 


SUMOBR 

CJIAMBFn 1 

CO\DmO^ ON PFMOMNO j 


1 

35 miQ 

On‘ipmg 1 

Died beforo treatment could be given 

2 

25 mm 

Gasping ; 

Died before treatment could be given 

3 

25 mm 

Gnapmg 1 

Died beforo treatment could bo given 

4 

28 miru 

!Not brcithing { 

Died before treatment could bo gnen 

5 

30 mm 

Breathing 

Died bt-foro treatment could be given 

« 

40 znm j 

Gasping 1 

Died beforo treatment could be given 

7 1 

38 mm j 

Gasping j 

Died beforo treatment could be given 

8 , 

25 min | 

Gasping 1 

Died beforo treatment could bo given 

9 

30 nun. i 

Jnot breathing 1 

Died before treatment could be given 

10 

28 mm i 

Gasping j 

Died before treatment could be given 

11 

25 mm j 

In convul ion j 

Died before treatment could be given 

12 

30 mtn 

Oft ping 1 

iDied before trcitment could be civen 


in the chamber The illummatnifc gab iistd contained about 25 2 pei cent of 
carbon monosid One tenth of one per cent of caibon monoxid will proie fata! 
m time, and 1 per cent will (.ausc death in a fen minutes An atmosphere of 
2 per cent illuminating gas was decided upon because of this and also duo to 
the fact that after a number of experiments luth lining amounts of the gas 
It Mas found to be fatal in tlie majoriti of cases Protocol Mill shoM hoM 
quiekh the first sj-mptoms wore pioduced These usuaUj came m less than 
fi'O minutes The animals Mere allowed to remain m the ehambei until the 
respiration had almost ceased As seen bi the leeoids, this v-iricd The short 
est time being tnentj seien minutes and the longest fifti minutes Table I 
wall show bv the number of deaths Mhich oeciirred before treatment could be 
gnen, how close the amount of gas used and the time of exposure approached 
the fatal dose 

After the pioper amount of gas was determined, together with the time the 
animals were to be subjected to its influence the next step was to find some 
substance which would cbcmicallj change or combine with the carbon monoxid 
of the illuminating gas Since it is quite caident that “this aerj poisonous gas 
penetrates rapidlj into the cells the success of ana treatment avould depend 
upon the rapidih with which it could be distoxieated ' 

Mejer and Gottlieb* gist, as their opinion “k\Tien the combination formed 

the poison and the protoplasm or more correctlj the itaeting constituent 
thereof, is reversible with difficult) oi not at all (for instance on account of its 
oomplete insolubilit) ) , it is quite clear that even an adequate antidote which 
is able to combine with the poison cannot reierse the toxic reaction In such 
<®ses howcicr it ma) be possible to repair the protoplasm by replacing such of 
its constituents as haie combined with the toxic agent This is actually what 
occurs in the antagonistic setion of lime salts in oxalate poisoning AVhen on 
e other hand the toxic reaction is reidili rciersible as for example in ehloial 
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or cliloroform poisoning, a substance which possesses an avidity for the toxic 
substance equal to or greater than that of the cell constituents can attract the 
toxic substance to itself and thus overcome the poisoning of the cell ” 

In the case reported by McConnell and Spiller,=^ theie was a maiked calcifi- 
cation of the capillaries of the brain, being more pronounced in the segments of 
the lenticular nucleus They suggest that this condition is due to the calcium 
salts of the blood being thrown out of solution, caused by utilization of the pro- 
teids which held them in solution or suspension Since sodium thiosulphate had 
been used with success in poisoning by lead tetraethyl, the nitnls, and cyanides, 
it was thought that perhaps this chemical would distoxicate or break up the 
combination of the carbon monoxid with the hemoglobin more rapidly 



Pig 1 — Photograph of one of the dogs on the twent\ -first day, showing delajed symptoms 


Calcium chloiide was also injected subcutaneously at regular intervals with 
the hope of replacing this element and at the same time increasing the coagula- 
bility of the blood 

After a number of preliminary experiments in which measured amounts of 
sodium thiosulphate were mjected mtiavenously and calcium chloride subcu- 
taneously, the following procedure was found to be most effective Immediately 
upon removing the animal from the chamber, artificial respiration was admin- 
istered If this was successful, 5 c c of a 2 per cent solution of sodium thiosul- 
phate per kdo was injected into the vena saphena parva At the same time, 2 
c c of a 1 per cent solution of calcium chloiide per kilo was mjected subcutane 
ously As seen by Table II, the recovery was not only more rapid, but, of the 
14 dogs reported, only 1 developed mental symptoms and only 1 died As seen 
by Table III, 12 dogs were subjected to the same percentage of gas over prac- 
tically the same period of time without treatment Two of the animals showed 
no mental symptoms , 2 recovered, 1 of these showing on the sixth day a weak- 
ness m the hmd legs, and the other 8 after developing marked mental and other 
symptoms finally died 
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'Paele II 


Has 2 Prr Cent Wrau Treatmevt 


NTJilBEr 

i IN CUAMUEr ' 

IBT BION or RECOVERY 

MENTAI. SYMPTOMS 


1 

33 min 

0 mm 


Recovered 

2 

30 mm 

C mm 

Nona 

Recovered 

3 

31 min 

6 mm 

None ‘ 

Recovered 

4 

30 mm 

8 mm 

None 

Recovered 

5 

3G ram 

12 mm 

None 

Recovered 

6 

27 mm 

8 mm 

None 

Recovered 

7 

43 mm 

11 mm 

Nono 

Recovered 

8 

42 mm 

3 mm 

None 

Recovered 

9 

41 mm 

13 mm 

None 

Recovered 

10 

S4- min 

5 imn 

12fch day drowsy 

18th day died 

11 

28 mm 

17 imn 

None 

Recovered 

12 

30 imn 

10 mm 

Nona 

Recovered 

13 

33 imn 

5 mm 

Nbno 

Recovered 

14 

46 mm i 

14 mm 

Isono 

Recovered 


Table III 


0\£ 1 Per Cent UmioyT TfEiTxiENT 


NOMBEr 

CMAMOER | 

1ST BIQN OF 
rrco\T:Ry 

MENTAL SYMITOXIS 


1 

40 mm { 

30 min 

tU day drowsy irresponsive 

:28th dR> died 

2 

SO mm j 

15 mm 

tith <loy paralysis of hmd logs 

[Sth day died 

3 

30 mm 

10 min 

oth ds) weak n hind legs 

[Recovered 

4 

: 35 mm 

23 mm 

7th day weak anl drowsy 

!l0th day died 

5 

30 mm 

30 mm j 

iNono 

Recovered 

6 

40 mm 

12 mm 

ilOth day depressed with choreiform movements 
i of muscles 

20th day died 

7 

46 mm 

19 mm i 

|21st day weak and drowsy 

22nd day died 

8 

SO mm 

30 mvm 

3rd 8th day weak, nervous distorbance of cqui ; 
libnum j 

Pth day died 

9 I 

50 mm ' 

25 mm 

2ml25th day depressed imtable disturbancej 
of equilibrium 

2Cth day died 

30 

30 mm 

18 mm 

8th day Ind convulsion 

37th day died 

31 

30 mm 

12 mm , 

None 

Recovered 

32 ! 

31 mJn 

20 mm 

40th day drowsy 

[Recovered 


Protocol gnes an outline o£ tlic symptoms and treatment of the animals 
in this senes of experiments 

The 38 dogs reported in the three tabulations were grouped according to 
results and not in sequence 

AN OUTLTND for TREAT»irt.T IN HPMAN SUBJECTS 

Up to the time of the prelinunarj report of this investigation the author 
has not had the opportunity of demonstrating upon human subjects the treat 
went which was found effective for animals I would suggest, howeier, as a 
result of these experiments, the following treatment First remove the patient 
from the atmosphere of the illuminating gas Administer artificial respiration 
if necessary and, as soon as possible, inject intravenously 5 o o of a 2 per cent 
solution of sodium thiosulphate for eveiy 25 pounds of body weight An indi 
Tidual weighing 150 pounds would require 30 c o of the solution This amount 
would contain about 10 grams of the thiosulphate of soda Kuhn and Beese® in 
a study of sodium thiosulphate in the treatment of metallie intoxication injected 
intravenously amounts of 15 grains over a period of fourteen days without any 
had effects 
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Sodium thiosulphate is oxidized m the bodj^ to sodium sulphate and a mole- 
cule of sulphur IS liberated 

The next step in the treatment would be the subcutaneous injection of 5 c c 
of a 4 per cent solution of calcium lactate for each 25 pounds body weight 
After consciousness has returned, calcium lactate should be given in a daily 
dose of 1 gram and continued for several daj^s 

The following is a summary of a case winch occurred m our city while this 
mvestigation was in piogiess and will seri’^e to illustiate the sequelae of illumin- 
ating gas poisoning The treatment consisted in the administration of chloral 
hydrate and sodium bromide 


CASE HISTORY 

M r, wlute, female, aged four jears On Sunday, January 9, patient was found in 
bathroom unconscious, asphyxiated with illuminating gas Child was removed, resuscitated 
and brought to hospital Regained normaUy and was sent homo on Monday with apparently 
no ill effect In the afternoon of the same day the child became very nervous and restless 
The mother fearing convulsions returned the child to the hospital General appearance of 
child was that of anxiety and restlessness Physical examination was negative except for 
dilated pupds and hyperactive reflexes TJrinalvsis negative Temperature normal W B 
C 22,080 Polymorphonuclears 85 
Jan 11 Child vomited Rested well 

Jan 12 Patient had several generalized convulsions in afternoon 
Jan 13 Temperature 100° Rather somnolent 

Jan 14 No cliange 

Jan 15 Urinalysis Acetone + + + +, others negative Blood 10,000 Polymorphonuclears 
41 L L 44, etc Tendency for child not to move upper extremities 
Jan 16 Patient has paralysis of left upper extremities Apparent inability to perceive 
objects although she does distinguish light Pulse 72 Spmal fluid not under 
pressure Analysis normal X ray shous no evidence of cranial injury 
Jan 17 Patient had two convulsions in left side Can move left hand 
Jan 18 Has control of muscles Retardation of muscular movement 
Jan 19 Temperature normal, urinalysis normal Improving 
Jan 20 Improved 

Jan 23 Patient discharged, apparently normal 

CONCLUSIONS 

1 It IS possible to produce in dogs the sequelae of carbon monoxid poison- 
ing such as mental distuibances, general weakness, skin eruptions, etc 

2 It is possible to prevent these symptoms by the intiavenous injection of 
sodium thiosulphate and the suhcutaneoiis injection of calcium salts. 

The author wishes to express his appreciation for the valuable assistance rendered bv 
Dr H B Holmes and Mr E C Hood 
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THE EFFECT OF HEPODEKMIC INSULIN ON THE FASTING BLOOD 
SUGAR IN NORJIAL iVND DLIBETIC SUBJECTS IN REL-V 
TION TO PEKtLNTAGL NORJLVL WEIGHT* 


By Walter JI B \rtu tt, H D , Boston, Mass 


I T has been noted bj ■vaiious obseners that the effect of hypodcrmio injections 
of msulm ns measured bj the fall in blood sugar m mg per 100 ee is 
large!} dependent upon the Icicl of the blood sugtr at the time of injection’ 
In other uoids, it is common cNpeneiice that insulin produces a moic marhed 
effect ■nhen the initial blood sugar lei cl is high In view of this fact it uas 
thought that if insulin has a more specific blood sugar lou criiig effect in din 
betic persons that it might offer a better diagnostic pioecdurc than the usual 
glucose tolcimice test Consequent h the blood sugai effect after hjpodcrmic 
insulin has been studied m a senes of cases including normal and diabetic 
KUbjoets 

It M as at first noted that the blood sugar cftect u as influenced by the relation 
of bod} weight to normal This has offeicd the best method of classif}ing the 
cases 

TECtlMC 

The patient’s bod} u eight and height wcic taken in the morning the pa 
tient'a fasting blood sugar dotermmod and 10 units of U 20 Insulin Lill} (Iletin) 
Was given subcutancousl} Breakfast mas omitted on the morning of the test, 
and subsequent blood sugar detctminations were made at one hour and a half 
and three hours and a half after insulin Blood sugar determinations uero 
done by the Folin Wn method Percentage normal w eight v. as calculated frona 
the tables of the Association of Life Insiuanco Directors and Actuarial Soeict} 
of America ’ The normal subjects referred to are m part healthy young adults 
and in part convalescent ward eases m whom we had no reason to expect anv 
disturbance in earbohjdiaito metabolism 

DATl 

Table I shows the effect of 10 units of insulin given hypodermically on 
the fasting blood sugar of ten normal subjects w hose bod} w eight is wathin 4 
per cent of normal The maximam fall in blood sugar oeeurrod m each ease 
three hours and a half after injection, and the average fall was 28 mg per 100 
e e of blood 

Table II shows the level of blood sugar before and after insulin in eight 
obese subjects whoso body weight vanes from 18 to 39 per cent above normal 
Hero the maximum fall in blood sugar occurred at the end of one hour and a 
'alf, and, although the fasting blood sugar was higher than in normal subjects 
0 norm al weight, the fall m blood sugar aveiagcd 28 mg ns m Table I 

the Thomento Alcmortet Laboratory of the Eoeton City Hospital Boston Vlasa 
Keeetrea for pabllcatlon April 13 152S 
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Table I 


Data op 1025 Epidemc 


DATE 

GUINEA 

PIG 

LYMPH NODES 
INVOLVED 

1 ABSCESSES 

RESUI/TS 

OF CULT0KES 



Glucose brain broth 
(primary culture) 

Blood agar 
(primary culture) 

1-20 

306 

Cervical 

1 

30 

Streptococci 

Hemolytic streptococci 

1-23 

307 

Submaxillary 

1 

25 

Streptococci 

Hemolytic streptococci 

1-27 

308 

Submaxillaiy 

1 

10 

Streptococci 

Hemolytic streptococci 

1-27 

309 

Submavillaiy 

1 

05 

Streptococci 

Hemolytic streptococci 

1-27 

310 

SubmaMllary 

1 

15 

Streptococci 

Hemolytic streptococci 

2- 3 

311 

Submaxillary 

2 

1 0 

Streptococci 

Hemolytic streptococci 

2- 3 

312 

Inguinal 

1 

20 

Streptococci 

Hemolytic streptococci 

2- 3 

313 

Cervical 

1 

10 

Streptococci 

Hemolytic streptococci 

2- 5 

326 

Bight precrural 

1 

05 





and submaxillary 

2 

05 

Streptococci 

Hemolytic streptococci 

2- 5 

327 

Left precrural 

1 

10 





and submaxillary 

2 

1 0 

Streptococci 

Hemolytic streptococci 

2- 5 

328 

Submaxillary 

4 

05 

Streptococci 

Hemolytic streptococci 

2- 5 

329 

Submaxillary 

1 

20 

Streptococci 

Hemolytic streptococci 

2- 5 

330 

Submaxillary 

1 

05 

Streptococci 

Hemolytic streptococci 

2- 5 

331 

Inguinal 

1 

20 

Streptococci and 

Hemolytic streptococci 






Bacillus coll 

and Bacillus coh 

2- 5 

332 

Paiotid 

1 

05 

Streptococci 

Hemolytic streptococci 

2- 5 

333 

Cervical 

1 

10 

Streptococci 

Hemolytic streptococci 

2- 6 

334 

Cen ical 

1 

15 

Streptococci 

Hemolytic streptococci 

2- 6 

335 

Submaxillary 

1 

05 

Streptococci 

Hemolytic streptococci 

2- 6 

336 

Cervical 

2 

05 

Streptococci 

Hemolytic streptococci 

2- G 

337 

Parotid 

1 

15 

Streptococci 

Hemolytic streptococci 

2- 6 

338 

Submaxillary and 

1 

05 





each precrural 

2 

05 

Streptococci 

Hemolytic streptococci 

2- 6 

339 

Submaxillary 

1 

15 

Streptococci and 







Bacilhts suhtths 

Not cultured 

2- 6 

340 

Bight precrural 

1 

05 





and submaxillarj 

1 

05 

Stieptococci 

Hemolytic streptococci 

2- 6 


Cervical 

2 

05 

Streptococci 

Hemolytic streptococci 

2- 6 

342 

Submaxillary 

1 

1 0 

Streptococci 

Hemolytic streptococci 

2- 6 

343 

Bight precrural 

1 

05 





and submaxillary 

1 

05 

Streptococci 

Hemolytic streptococci 

2- 6 

344 

Cervical 

1 

15 

Streptococci 

Hemolytic streptococci 

2- 6 

345 

Submaxillarv 

1 

10 

Streptococci 

Hemolytic streptococci 

2- 9 

358 

Submaxillary 

2 

05 

Streptococci 

Hemolytic streptococci 

2- 9 

35d 

Cervical 

1 

10 

Streptococci 

Hemolytic streptococci 

2- 9 

360 

Cervical 

2 

10 

Streptococci 

Hemolytic streptococci 

2- 9 

361 

Cervical 

3 

10 

Streptococci 

Hemolytic streptococci 

2- 9 

^62 

Cervical 

1 

10 

Streptococci 

Hemolytic streptococci 

2- 9 

363 

Submaxillary 

1 

05 

Streptococci 

Hemolytic streptococci 

2-11 

372 

Cervical 

2 

05 

Streptococci 

Hemolytic streptococci 

2-11 

373 

Submaxillary 


03 

Streptococci 

Hemolytic streptococci 

2-11 

374 

Submaxillary 

2 

15 

Streptococci 

Hemolytic streptococci 

2-11 

375 

Submaxillary 

1 

20 

Streptococci 

Hemolytic streptococci 

2-11 

376 

Submaxillary 

1 

10 

Streptococci 

Hemolytic streptococci 

2-11 

377 

Cervical ( 1) 

? 

T 

No growth ( node 







only inflamed) 


2-11 


Cervical and 

1 

10 





Tight precrural 

1 

05 

Streptococci 

Hemolytic streptococci 

2-11 

ii/y 

Bight precrural 

1 

15 

Streptococci 

Hemolytic streptococci 

2-11 

380 

Bight precrural 

1 

05 

Streptococci 

Hemolytic streptococci 

2-11 

381 

Submaxillary and 

1 

05 

Streptococci 

Hemolytic streptococci 



left precrural 

1 

05 

Streptococci 

Hemolytic streptococci 

2-11 

382 

Submaxillary 

3 

15 

Streptococci 

Hemolytic streptococci 

2-11 

383 

Left precrural 

1 

10 

Streptococci 

Hemolytic streptococci 

2-18 

393 

Left precrural 

1 

15 

Streptococci 

Hemolytic streptococci 

2-18 

394 

Submaxillary 

1 

10 

Streptococci 

Hemolytic streptococci 

2-21 

395 

Submaxillary 

1 

05 

No growth 


2-21 

396 

Left nrcerural 

1 

10 

Streptococci 

Hemolvtic streptococci 
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Table I— Cont’d 




LYilPH NODES 
INVOUED 


FEStJLTS or CULTUEES 

DATE 

PIO 

j 

Size, cm 

Glucoac brain brotli 
(primary culture) 

Blood agar 
(primary cStnre) 

2-21 

2-21 

2-21 

2-21 

2-21 

2-21 

2-14 

2-14 

H 

Ccrvjcal 

Left prccruml 

Submoxiilar^ 

Ccmcal 

Cemcal 

Cervical 

SubmaxiUary 

Cervical 

Prccrtiral 

Submnxillary 

1 

1 

1 

1 

1 

1 

2 

2 

1 

4 

15 

10 

10 

05 

10 

05 

10 

20 

Streptococci 

Streptococci 

Streptococci 

Streptococci 

Streptococci 

No growth 
Streptococci and 
Sacillus coU 

Streptococci 

Hemolytic streptococci 
Hemolytic streptococci 

Hemolytic streptococci 
Hemolytic streptococci 
Hemolytic streptococci 

Hemolytic streptococci 
and SoinUus coh 

Hemolytic streptococci 


•Dlea 


T\BL£. II 


Datv ot 3B>fi Epidemic 


DATE 

GUINEA 

no 

DTMPII NODES 
INVOLVED 

ABaxCESRES 

OESULTS OP CULTURES 

Number 

Size cm 

Glucose bmn broth 
tprimarj culture) 

Blood agar 
(primary emture) 

S-22 

iil 

Precrural 

2 

10 

Streptococci 

Hemolytic streptococci 

2-23 

E19 

Submaxillar) 

1 

1 j 

Streptococci 

Hemolytic streptococci 

2-23 

Ell 

SubmaxiUary 

I 


Streptococci 

Hemolytic streptococci 

2-23 

703 

Cervical 

2 

.0 

Streptococci 

Hemolytic streptococci 

2-23 

701 

Cervical 

1 


Streptococci 

Hemolytic streptococci 

2-23 

705 

Ccmcftl 

2 

mSm 

Streptococci 

Hemolytic streptococci 

2-23 

706 

Ccmcal 

1 

HbkH 

Streptococci 

Hcniolytir streptococci 


to twent) four hours, the rcsultiiiff erouth uas esanuned and plated on blood 
agar in order to observe liomoljsis and to determine the punty of the culture 
A total of eighty nine abscesses wcie found in the fifty eight guinea pigs in 
the 1925 senes, of which fortvfiic iniohcd the submaxillary lymph nodes, 
twenty six the cervical nodes, fourteen the precninl, two the parotid, and two 
the ingmnal 

Pure cultures of hemoljtic streptococci were obtained from the lesions of 
fifty one of the fifty eight guinea pigs no growth was obtained in three, and in 
four, miied cultures showing association or contamination with Bacillus col% 
twice, Badttus subitlis, once and Staphylococcus albtis once 

STMPTOltS AND LESIONS OF SPONTANEOUS CASES 

The disease is symptoraless except for the swelling, which may be nsible or 
recognized only by palpation The general health of the animals, with one or 
two exceptions, has not been impaired to any extent The process is essentially 
one of the formation of “cold” abscesses involving the lymph nodes without en 
dence of reaction in the surrounding tissues except for the formation of a rather 
indefinite limiting membrane Approximately half of the animals show involve 
ment of the submaxiUary lymph nodes, in one fourth the prcorural nodes are 
affected, and in the remaining fourth the lesions are divided among the cervical, 
parotid, and inguinal regions The abscesses in the submaxiUary and cervical 
regions may be single or multiple, varying from 3 mm to 2 5 cm in diameter 
Multiple abscesses are seldom encountered in the other sites 

The pus contained in the abscesses is always thick homogeneous, non odor 
ens and yellowish white , apparently it never becomes cheesy or calcareous 



















Table IV 

iNOaULATION WITH VARIOUS STRAINS OP STREPTOCOCCI 
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flamniatorj moss m right inguinal region xnth beginning abscess 
formation Pure onlluro licraolvtic atreptoeocci from abatoss and 
peritoneal flunl 
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Table VI 


Results op Inoculating Guinea Pigs with Various Filtrates and Pus Emulsion 


GUINEA 

PIG 


•injection 2-9-25 


Amount 
c c 

! Matenal 

Mode 

RESULT 

346 

02 

Filtrate 1 

Subcutaneous 

Animal lemained well 

347 

10 

Filtrate 1 

Subcutaneous 

Animal remained well 

348 

01 

Filtrate 1 

Lntraperitoneal 

Animal remained well 

349 

05 

Filtrate 1 

Intrapentoncal 

Animal remained well 

350 

02 

Filtrate 2 

Subcutaneous 

Animal remained well 

351 

1 0 

Filtrate 2 

'Subcutaneous 

Animal remained well 

352 

01 

Filtrate 2 

Intrapentoncal 

Animal remained well 

353 

10 

Filtrate 2 

lntraperitoneal 

Animal remained well 

354 

10 

Filtrate 3 

Subcutaneous 

Animal remained well 

355 

20 

Filtrate 3 

Subcutaneous 

Animal remained well 

356 

02 

Filtrate 3 

lntraperitoneal 

Animal remained well 

357 

1 0 

Filtrate 3 

lntraperitoneal 

Animal remained well 

364 

05 

Filtrate 4 

Subcutaneous 

Animal remained well 

365 

1 0 

Filtrate 4 

Subcutaneous 

Animal remained well 

366 

02 

Filtiato 4 

lntraperitoneal i 

Animal remained weU 

367 

05 

Filtrate 4 

lntraperitoneal 

Vnimal remained well 

368 

02 

Pus emulsion 

1 

Subcutaneous i 

2-11-25 abscess 2 cm diameter at point of 
injection 

2-14—25 abscess opened spontaneously and 
draining 

2-27-25 nearly healed See necropsy notes 

369 

05 

us emulsion 

Subcutaneous 

2-11-25 swelbng at point of injection 
2-13-25 died See necropsy notes 

370 

01 

■’us emulsion 

’’ntiaperitoneal j 

2-14-25 animal died See necropsy notes 

371 

02 

’’us emulsion 

lntraperitoneal | 

2-11-25 animal died See necropsy notes 


Patliogemcity of Old Cultures — On Apiil 10, 1925, guinea pigs 625, 627 
and 629 and rabbits 626, 628 and 630 weie injected intrapenfoneally with 1 
cc of old glucose-biam-broth cultures obtained from guinea pigs 326, 327 and 
labbit 392, respectively, the fiist tivo of these cultures ivere from spontaneous 
cases (Table I) and the last was isolated fiom an artificially infected animal 
(Table III) These strains were sixty-four and fifty-tn o days old, respec- 
tively, at the time of this experiment and had been kept in glucose-brain-broth 
at room tempeiature Strains 326 and 327 were still virulent for guinea pigs 
and rabbits, strain 392 was avirulent 

Studies 1 elating to the serology, immunology and production of hemolysin 
by the infecting streptococcus in this disease are being made and may form the 
basis for a future paper 


DISCUSSION 

The condition described here is not to be confused with pseudotuberculosis 
of gumea pigs noted by several writers and caused by an organism designated 
as Sti eptococcus pseudotuberculosis rodentium (Coineybactenum rodentium), 
a bacillus with rounded ends, short, thick, and gram-negative, having a ten- 
dency to form long chains in tissue as well as in artificial mediums The lesions 
of so-called pseudotnberculosis of gumea pigs are usually found in the liver, 
spleen and intestme, and may be cascated, in contradistinction to the lesions 
of streptococcic Ijunphadenitis 

One of the most strikmg features in this study was the innocuousness of 
natural infection as compared with artificial infection Few spontaneously m 
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FUtralc 1 —Two tubes of poucrcatic digest broth rrero inoculated with glucose brain 
cultures of strains of hemoljfio streptococci isolated from guinea pigs 307 and 308 These 
were incubated at 37 C for four dajs, an excellent growth of streptococci occurred and 
lira broth culture was passed through o stcnlo Bertofold dlter, and its atoniitj- was proved 
bp an attempt to culture it This was used to inject guinea pigs 340, 347, 348 and 34" 
(Table VI) 

Filtrate S — This was prepared the atmo as Filtmta 1 c\cept that the orgamsms used 
wore strums pichod from blood agar cultures Isolated from guinea pigs 309, 310 and 311 
The filtrate from tlicso cultures was sterile and used to inject guinea pigs 350, 351, 352 and 
353 (Table \ I) 

Filtrate S — Glucose brain broth tubes were inoculated with atrruas from guinea pigs 
o0(, 30S, 309, 310 and 311 Sterile filtrates were prepared ns before, and used to inject 
guinea pigs 354, 355, 350 and 357 (Tablo VI) 

Filtrate 4 — Three cubic centimeters of pus were collected in a aterdo manner from the 
nb cesses of spontaneously infected guinea pigs "uD and 300 This pus was mixed with 15 
cc of stcnlo sodium chloride solution then filtered through a stcnlo Bcrkefeld filter and 
cnltarod to determine its sterilitj* It was injected into guinea pigs 304, 305, 360 and 307 
(Table IT) 

Fea emulsion — Thu residue remaining on tho stcnlo Berlcfeld candle used in preparing 
Filtrate 4 was washed off with stcnlo sodium chlondo solution and nsd to inject guinea pigs 
303, 309, 370 and 371 (Tablo n) 

iVccropsi/ Notes on Gtmea Pigs Injected uM Pits Emulsion — Guinea pig 
3T1 died Pebruarj 11, 1925 Diffuse nlisccssos had foimed about the point of 
injection botivccn the shin and abdominal wall, and general pcntonitis had 
deielopcd Cultures of the peritoneal evudatc and licirt blood yielded pnie 
cultures of hemoljtic streptococci 

Guinea pig 3C9 died Febiiiar) 13, 1925 Abscesses bad begim to form at 
tho point of injection, and sorosaiigumeons infiltration had tahen place m tlie 
subcutaneous tissue along the entae left side of the abdominal and thoraoie 
walls Cultures of the suboutaiieoiis exudate and heart blood yielded piue eul 
tures of hemolj tic streptococci 

Guinea pig 371 died Februaii 14 1925 General peritonitis, exudative 
and adhesive, had set m Cultures of the peritoneal exudate and heart blood 
Jicided pure cultures of hemoljtic strcptoeocei 

Guinea pig 368 developed an abscess (Table 1 1) which opened and drained 
until February 27, 1925, when it was almost entirely healed Tho animal was 
hilled siareh 17 Slight inflanunation was noted at the point of injection, i 
®iaH abscess 0 5 cm in diameter behind the right scapula, and three abscesses 
»i the spleen, each 1 cm m diameter both precmral lymph nodes were in 
flamed and swollen Cultures from the postseapivlar abscess and both precrural 
lymph nodes jielded pure cultures oi hemolytic streptococci, culture of the 
beart blood was negative 

These experiments indicate that no substance such as a toxin is elaborated 
"dher bj culture of the hemolytic streptococci in vitro or by the organism in 
’'"' 0 , that IS vimlent for guinea pigs The infectious nature of the purulent 
^wdate IS noted, however, m the experiment with the last senes of guinea pigs 
la which three suceumhed and one developed lesions like those in cases of 
^ontaneous infection 
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Table V 

Result of Exposing Healtha Animals to Natutally Infected Animals 


GROUP 

GUINEA PIG 

SEX 

CONDITION AT BEGINNING OP 
EXPERIIIENT, 2-5-25 

RESULT OP EXPOSURE 

1 

314, E 

Spontaneously infected Two 
large abscesses m cenical 
region Not discharging 

Death 2-14-25 (Table I) 

315, E 


Animal exposed for nine dajs only No 
evidence of infection after two months 

316, M 

Normal, no sign of infection 

Animal exposed for nine days only No 
evidence of infection after two months 

2 

317, M 

Spontaneouslj infected Four 
abscesses in submaxiUary re 
gion and one in left precrural 
Not discharging 

Death 2-12-25 (Table I) 

318, E 

Normal, no sign of infection | 

Animal exposed for seven days only No 
evidence of infection after two months 

319, M 

Normal, no sign of infection 

Animal exposed for seven days only No 
evidence of infection after two months 

3 

320, E' 

Spontaneouslj infected Small 
discharging abscess in sub | 
maxillar} region 

Abscess continued to drain until entirely 
healed 3-5—25 

321, E 


Animal exposed for one month No evi 
dence of infection after two months 

CO 

to 

Normal, no sign of infection 

Animal exposed for one month No evi 
dence of infection after two months 

4 

323, M 

Spontaneously infected Small 
discharging abscess in sub 
maxillaiT region i 

Abscess continued to drain for twelve days 
and was then entirelj healed 

324, E 

Normal, no sign of infection 

No endence of infection after two months 

325, M 

Normal, no sign of infection | 

No evidence of infection after two months 


Attempted Infection by Way of the Conjunctiva — March 18, 1925, one 
diop of twenty-foui-houi cultures of streptococci isolated from guinea pigs 388, 
603 and 613 was applied to the conjunctiva of guinea pigs 622, 623 and 624, 
respectively Conjunctivitis did not develop in the inoculated eyes, and the 
animals remained well for one month Necropsy at this time revealed no en- 
dence of streptococcus infection and all cultuies were stenle 

Attempted Infection by Contact — ^An experiment was undertaken to detei 
mine whether or not infection would readily occur through contact of healthy 
animals with naturally infected ones (Table V) Two of the naturally infected 
guinea pigs, 314 and 317, died seven and nine days, respectively, after the ex- 
periment vas begun These are the only two spontaneously infected animals 
that have died under my obseivation, and it is not certain that the streptococcus 
infection itself was the only factor The other two spontaneously infected ani- 
mals in this expel iment recovered entirelv after their abscesses had drained for 
seieral weeks None of the exposed uninfected animals gave any evidence of 
haling aeqmred the infection after two months' obsrvation and were found to 
be normal at necropsy 

Expci iments with Regard to Toxin caid Filtrable Virus — The object of this 
expel iment nas to detei mine nhethei any toxin or filtrable substance was elab 
mated by the infecting streptococci or was contained in the abscess matenal 
which would pioduce lesions similar to those in spontaneously infected animals 
For this experiment, foui filtrates and one control emulsion of the pus from 
an abscess were prepared 
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fcctcd animnls die, ns the lesions are prone to rapture cventuall} and then heal 
The epidcniie nature of the infcetioii and its apparently seasonal occurrence are 
charactcnstie of some other streptococcal infections in man and animals The 
prevalence of the infection in female guinea pigs as compared to males in the 
ratio of about 8 to 1 would suggest infection by way of the genitalia, bat this 
would hardly account for the apparent predilection of the organisms for the 
superficial lymph nodes 

In attempting to find the source of the infection, a careful chech was made 
of all new gumea pigs icccivcd and it was found that infected animals had 
been received from several widely separated points The possibility of infec 
tion from laboratory animals used for injection with vanous cultures of strep 
tococci from human sources is further discounted by the fact that the reserve 
gumea pigs arc hold in stock pens in a budding removed from the laboratory 
and arc never in contact with used laboratory animals until placed on expen 
ment The disease, then, must be considered a natural affection 

The invasive powers of the infecting streptococci in artificial infection are 
illustrated by the fact that pentonitis was caused in one animal by intrave- 
nous inoculation (Kibbit COG, Table IV) and m another bv subcutaneous m 
ooulation (Rabbit 005 Table V) 

Fmallv, the infection somewhat mcmblcs a disease of horses commonly 
known as strangles (adenitis ennorum) due to Streptococcus equi (Schutz), 
and which is chanctonzed by inflammation ot the nasal mucosa and suppura 
tion of the regional lymph nodes The equine disease, however, is an acute 
process with marked general disturbance and a mortality of from 2 to 5 per 
cent 


SUMMARY 

A description is given of an epidemic disease in guinea pigs which is char 
actenzed by lymphadenitis with formation of abscesses in the superficial lymph 
nodes The cause of the disease is a hemolydic streptococcus of the pyogenes 
group The natural infection is chronic and comparatively mnocuous, arti 
fieial infection is usuallv acute and npidly fatal The disease presents a 
seasonal variation and occurs more fioquently in females than in males The 
source and mode of the natural infection arc not established The etiologic 
significance of the infecting organism has been established 



MALIG-NANT TmiORS OF THE ADEENAL IN CHILDEEN*^ 

With Report of a Case 

By P a Bendixen, JI D , and P H Lamb, M D , Datonport, Iowa 

M alignant tumors of the suprarenal glands have been recognized foi 
many years, but it was not until 1907 that Robert Hutchinson^ “first 
drew attention to a definite clinical sjmdiome, occasionally met with in ehil- 
dren, consisting of cases of sarcoma of one or the othei suprarenal with met- 
astases in hones of the skull He then leported ten eases in all, seven of 
which weie published foi the fii-st time In view of the unique character of the 
lesion, the peculiar metastases, the striking clinical sjTnptoms, and their occur- 
rence only in children, it is rather strange that the condition had not received 
moie attention before that time 

By wav of orientation, it is woitli reviewing briefly the relationship be- 
tween malignant adrenal tumors and the clinical manifestations of these tumors 
with refeience especially to their lembryologic oiigm The adrenal gland is 
composed of a cortex and medulla, derived fiom turn separate primary germ 
layers The cortex is of mesoblastic origin while the medulla is of neuro- 
ectodermic ongm, the lattei layer giving rise also to the sympathetic nen'ous 
system 

Bulloch and Sequeira= in 1905 collected and presented evidence shmvmg 
the relation of altered suprarenal function and the development of the gemtal 
sjstem They discussed twelve cases of mabgnant neoplasms of the adrenal 
cortex in children, wnth additional reports of five necropsies, showing hypei- 
genitalism to be associated wnth simple hypertrophy of the cortex In anothei 
senes of cases they pointed out the association of mider-developed gemtalia 
wnth hypoplastic oi aplastic cortices,® confirming the observations of Wiesek 
and Karakaschelf-' 

Guthne and Emerj'® in 1907, called attention to another sjmdrome in 
which cortical neoplasms were associated mth precocious obesity and muscular 
hypertrophy 

Hutchinson m 1907 leported the senes of cases, previously referred to, 
characterized by medullars^ tumors of the adrenal Anth their unique metastases 
to the bones of the skull RoUeston" compares these selectiA^e metastases Avith 
the well-reeognized association of carcinoma of the thyioid and skeletal met- 
astases According to the obsen*ations of Preiv®, there are “two entirely dif- 
ferent clinical sjm dromes” in this disease with “equally different pathologic 
features, according to which suprarenal, nght or left, had been the site of the 
primary growth ” 

Carter® has recently emphasized the generalization that tumors of the supra- 
renal medulla do not cause sexual prematuritA’-, but usualh- manifest them- 

•Recehed for publication Alarch 20 1926 
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sches first by metastascs and resulting local symptoms and signs, as illustrated 
m tbc report of oar case 

There arc still other groups of adienal 1110101*8 occurring in children, viz , 
the cases of congenital sarcoma of adieu U and li\tr in infants, and those cases 
of pnmaiy adrenal tumors not falling into am of the foregoing groups Esten 
si\e references to these ma3 be found in the contribution of Tileston and Wol 
bach ^‘Tumors of the Adicnal Gland in Childicn 

Since the clinical manifestations of adicnal tumors fall into groups winch 
rcndci possible a diagnosis dm mg life, and since these sjndromes in children 
diifer from those of the adult icnal tumois, the foregoing ease is reported as 
an illustration of one of the most unique groups — that of Hutchinson, ^Mth 
metastascs to the slnill (and in contrast to that group desenbed bj Pcppei 111 
nhich the metastascs nio eiitiicli in the Incr) 



Pip 1 — Tho right adrenal gland gross appearance 

neroRT of case 

Social Status — Vn American female child fite ^cars of age, entered Morey Hospital 
Davenport Iowa, March 12, 1924 

FnnctpoJ St/ritptoms and Sipns — (2} bcicro constant pam m the loft frontal region of 
til© head (2) lam m both legs as far as the anUes (3) Loss of weight. (4) ^Vnoroiia 
(w») Exophthalmos of the left eye (6) Ecchymosis of tho loft lower eyelid 

Family History — ^Father and mother arc both well Tho mother had a cystic tumor re- 
moved from tho nght oxary and aa appendectomy m 1^21 The father’s mother died of 
Dtenno cancer at tho ago of sixty four jeara Tht patient had three brothers and two aistcra 
all well 

Fast Medical History — Patient was a fall term baby with normal delivery She was 
breast fed for nine montlis She had inflacnza at two months and measles at two vears of 
ago la December, 1923 and again in Febniory, 1924, she fell out of bed, once reeemng a 
slight wound above tho left eye, which healed rapidly 

Present Illness — Two and one half months before, tho mother noticed a slight protru 
smn of tho left eye with discoloration under the lower lid Tho axophthalraos became moro 
and moro pronunent, and the ecchymosis gradually spread oxer the entire orbital region 
On© month after tho onset a similar condition began in tho nght orbit 

The patient moaned during most of her waking hours, cned at times, and complained of 
severe pam m the head and left side of tho face At times she complained of pain in both 
thighs and legs Thoro has been a gradaal loss of appetite and emaciation During the lost 
'reek of her lifo aho became very apathetic and on account of the bulging forehead tho 
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exophthalmos and ecchymosis, the emaciation, and the apparent hopelessness of the situation, 
she was truly an object of pity 

Physical Examination — Ophthalmoscopic examination by Dr Karl VoUmer, March 12 
1924 media, lens and vitreous clear, no inflammation of the eyeball itself, fundi showed a 
nuld degree of papiUitis with some tortuosity of retinal vessels, otherwise fundi were normal, 
child’s vision was very defective On account of the condition and age of the patient, it 
■nas difficult to determine the fields or amount of vision She could see objects and persons 



Plff 2 — of inside of slvvill cap 



Pi& 3 — of outside of skull cap 


in tho room About one week later, March 17, the evophthabnos increased, the lids did not 
cover the sclera, the pupils were dilated and reflexes absent The staring, due to the exoph 
thalmos, was straight forward at all times The disc was pale, with slight cuppmg showing 
cnbnform fascia, a picture of an atrophy following postorbital neuntis 

Tho heart and lung examinations were negative Abdominal findings were negative 
Tho presence of a new growth in the abdomen was suspected but could not be found 

Tho extremities were normal with the exception of emaciation The external genitalia 
were normal 
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Tho deep tendon reflexes wore present tlicro was no patellar or ankle clonus Tho skm 
reflexes Trero somewhat dimuuabcd 

Lahoraiorp Findings —Blood R B C 2200 000, W B 0 5800 Hgb 35 per cent 
Moderate polycliromasm and poikilocrtosis No pathologic leucocytes found Wassennann 
negative 

Z7nn^ — Sp gr 1020 Clicmical and microscopic examinations negative 

Spinal fiuid — Pressure 45 mm Hg Reduction of pressure to 10 mm served to make 
tho child more comfortable but withm 21 hours tho pressure had returned to 45 mm There 
wero 4 lymphocytes per cu mm no globulin no reduction and a negative Wasscrmann 



EJs i — l*ateral view •showing nrcfactlon f cranial bone's 


CIuMcci Course — Tho patient entered the hospital March 12 and died April 6 1924 
^nriEg this time the temperature ranged from 9o 8 to 108 axillary She was very restless 
fretful, Buffered a great deal of pain and failed rapidly 

AUTOPSY KEPOPT 

®ody that of a female child, apparently about m years of age very emaciated Skin 
pale dry, and of fine texture Hair of head is bload about 12 cm long There is a 
prommeat bulging of the scalp 8 cm in diameter over tho panetofrontal suture in the mid 
also fiumlar but smaller bulgings over tho coumo of the panetooecipital sutures on each 
8 and m the nudlme The eyes are blue decidedly protruded the left slightly more than 
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the right, the selerae are dull, pupils irregular, unequal and both dilated. Left upper and 
lower eyelid slightly everted There are ecchymotic patches beneath each eye, extending down 
over the malar eminence, which, m contrast with the very pale skin, and blonde hair gives a 
grotesque appearance to the facies The extcmal nasal and auditory orifices, and buccal 
cavity are negative, mucosa very pale There are no signs of trauma, wounds, anomabes or 
deformities 

Eemoval of scalp by an anterior and posterior flap method reveals dark red, rather firm 
thickenings of, or infiltrations beneath, the periosteum of the cranium These are fairly well 



Fig 5 — ^Anterior-posterior of skull sliomng rarefaction of bones 


localized in irregular areas from 4 5 cm to 10 12 cm in diameter, following roughly the 
courses of the following suture Imes — ^parietofrontal, parietooccipital, and parietotemporal 
Removal of tho skuU cap shows grossly the same type of infiltrated areas on tho mner 
aspect that were seen on the outer Tho dura mater over the hemispheres is somewhat m 
yected, tho pia and araclmoid very pale 

Tho base of tho skull shows many largo irregular erosions of bone m the antenor and 
middle cranial fossae about equally extensive on both sides Upon removing tho roof of each 
orbital cavity it is found that the orbital contents are pushed to one side by a mass of dark 
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red firm tissue, resembling thickened portions of the fikuU cap Chiseling through the floors 
of both middle cranial fosaao roicals this same dark red, firm inflltration extending domi 
through sphenoid smuscs partially filling the maxillary sinuses and anteriorly into the eth 
mold smuscs Tho fornnuna in the floor of tho middle fossae for the ptissage of the second 
fifth, and sixth cmnial nerves aro eroded m fact tho bone is almost replaced by infiltrated 
tissue It 13 interesting to note that the dura over the base of tho skull is intact the ero 
giro end indltratiro proccssc'i being to (ho bone itself, particularly around the fora 

mma and along tho suturo lines 

Tho brain is verv pale vos'icls and venous smuscs containing but very little dark red 
semiclottcd blood The sjro of the brain tho convolutions and leptomcninges aro normal 
Tho ventricles contain a small amount of hghtlv turbid fluid and arc of normal size On 



Flgr 6 — X raj vault vf skull 'shoniug rarefaction 


section the brain substance is sbghtlj softer th m norma! and very pale Thero are no 
signs of inflammation hemorrhage erosion or inrdtrntion the dura having acomed to pro 
tcct the brain completely from tho erosion and infiltration so OKtensivo in tho bones of the 

cranium 

I^enaission for tho autopsy having bteu Imiited to Iho head and later granted for an 
coloration of tho abdomen only, tho thorax was not opened 

On median section of the abdomen tho subcutaneous fat is scanty the muscles firm 
and light red m color There is no freo gas or ftmd in the abdominal cavity The spleen is 
normal size soft nnd palo The liver normal in size and position is of normal consiatcncv 
and very pale The capsule for a patch roughly oval about 5x8 cm just over tho right 
^^Pfarenal glands shows a marked thickening averaging 20 mm is white very firm and 
icsiBtant Tho Iner tissue beneath this area shows an area of apparently fatty degeneration 
0 1 0 cm in depth which gradually diimnishes to blend with tho more nearly normal 
Ppoanng tissue Tho stomach and intestinal canal are negative with the exception of the 
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very pale color The pancreas seems normal The left ludney is of normal size, capsule 
stripped easily, consistency normal, outlines between medullary rays and pyramids are well 
marled, the pelvis and ureter normal The left suprarenal gland is normal in size and ap 
parently so on section The light kidney is similar to the left 

A search of the abdomen for evidence of metastases revealed none The retroperitoneal 
lymph nodes are not enlarged, and are of normal color and consistency Exploration of the 
large abdominal vessels was negative There are no palpable lymph nodes, either in the 
abdomen or outside The nbs, bones of the pelvis, and long bones are, so far as can be 
determined by palpation, negative for signs of metastases 

The right adrenal gland is about the size and shape of a large walnut It is not 
adherent, lies 1 cm above the upper pole of the nght kidney, and is in contact with the 
inferior surface of the li\er This area is a uhite, firm, oval patch in the capsule as noted 
above On section, the adrenal is fiim, the cut surface is moist and contains a small amount 
of dark red blood The cortex cannot bo distinguished from the medulla The dark red, 
granular appearance of the cut surface is a decided contrast to the typical yellow, fatty 
glistening cut surface of the hypernephroma 



Fig 7 — MicrophotoEraph showing invasion of bone 


Examination of the tissue removed presented the histologj of a tj-pical neuroblastoma 
The groimd work of the tumor was composed of innumerable cells with scarcolj perceptible 
cj-toplasm and rounded or somewhat oval, richly chromatic nuclei lying in a homogeneous or 
finely fibnllated matrix staining pink with eosin Jlitotic figures wore numerous For the 
greater part, the cells were distributed diffuselj and wuthout any orderly arrangement, al 
though occasionally they tended to form in parallel bundles, especially around the thicker 
and better formed blood vessels Throughout the tumor at numerous intervals were rosettes 
made up of a ring of nuclei arranged radiately to a finely fibrillar or structureless sub 
stance staining pink with eosin In some instances the rosettes were elongated and gave the 
appearance of alveoli In some of the rosettes, the nuclei were arranged around structure 
less, Dagged, bluish staining bodies, suggesting calcium deposits The tumor was hemor 
rhagic, and was frequently traversed by vascular channels, varying m size from that of the 
most delicate capillary to relatively largo sinuses The smaller of these channels were lined 
bj a single laver of endothelium and evidentlv represented newly formed capillaries, but the 
larger sinuses were limited externally bv compressed tumor cells Free red corpuscles among 
tho tumor cells occurred in great numbers 
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Pig 9 — ^MJcrophotograplj — low potver of bccUotj of right adrenal gland 


SUMMARY 

Tie neuroblastoma is a malignant tumor composed of undifferentiated 
nerve cells or neuroblasts and springs most often from nests of such cells lying 
■n the medulla of the adrenal capsule, but oocasionallj from identical cells 
casting in other localities The tnmoi presents a characteristic histologic pic 
nre marked bj the presence of delicate fibrils, supporting cells with scanty 
cytoplasm and richly chromatic, rounded nuclei the cells being arranged dif 
y or m the form of rosettes around tangled masses of fibriilated or homo- 
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geueous matenal, stainmg pinkish with eosm In eeitam eases the fihnls aie 
absent oi pooily developed, losettes cannot he seen, and the very cellular char- 
acter of the tumoi may, m these eireumstanees, lead to the diagnosis of sar- 
coma Based on its cellular unit, the grmvth in question is most aptly pro 
vided foi undei the designation of neuroblastoma Knowledge of the true 
deiivation of these growths is of leeent date Virchow first mentioned the pos- 
sibility Dalton, klaiehand and Kuster gave accuiate histologic descriptions, 
hut it vas not until 1910 that Wiiglit used the term, “Neuiohlastoma,” and 
since then Eich, Wahl, and othei's have finnly established the origin and his- 
togenesis of these tumors 


CONCLUSION 

1 Siipiaienal medullaiy malignancy is not an altogethei unusual oeciir- 
lence 

2 111 the niajoiit}^ of cases an oibital hemoiihage is the fiist sign observed, 
and it may occiii hefoie any tumoi is palpable 

3 The oihit fiist involved is often on the same side as the primary tumoi, 
although this case was an exception 

4 Diagnosis should not he difficult once the oibital hemoriliage has oc- 
ciined, the disease is likely to be mistaken only foi trauma, chloroma and 
senn^ 

5 Suigical inteifeience can be of no axmil, except as a palbative to dram 
a pyonephrosis or to meet othei complications, as the metastases occur usually 
befoie a diagnosis can he made 

6 Metastases probably oceui iia the lymph stieam 

7 The malignancy laiely metastasizes to the skin 

8 The medulla of the supiarenal gland being neiiioectodermic in oiigm, 
these malignant tumoi s aie similar in then histologic stiuctuie to malignant 
neoplasms of the sympathetic neiwous system, and they are correctly desig 
nated as neuioblastoma 
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A NOTE ON CHLOKETONE ANESTHESIA OP DOGS* 


W T Du\m>n B V (O\o\ ) &\l\t;stov Texas 


TN 1917 Kowe' adnstd tlmt chloretone sUould be admmisteied mtrapentone 
1 allj for dog anesthesia in one of two najs (a) Ice per kg of a 40 per 
cent solution of cUloietont in 40 to 45 pei cent alcohol (bj lolume), le 
0 4 gni cliloietone per k. and tb) after prelmunan morphine injection 
one half this amount of chloretone oi 0 2 gm per kg He advised against 
mtraperitoncal injection in solution in waiin oil owing to slow and 
uncertain” absorption 4^ e base found that after preliminai y morphine 
mjection intrnpcritononl ndniinistrafion of 1 cc per ® f f ^ ni 
gm of ebloretone ui 70 c c of ether and 30 ee of luinid petrol a um or 01 
gm of chloretone per kg qmekh produces a satistnotorj anesthesia W 
have also found that aflei piehmmari moipbine injection the 
injection of 0 25 gm per kg m warm oil is m a large percentage of dogs 
followed bj death from respnaton failure and that in a number 
cases the anesthesia is aorj slow m developing 

Chloretone anesthesia was used cvtensnelv at the University of Tevas 
during the first semestei of 1925 to 1926 Over 100 “j 

student use m the laboratorv of phvs.ologv hv iiitiapentoneal ni o ou of 
ehloretoue dissolved in warm liquid petrolatum or m cod petrolatum to 
which ether had heoii added Moiphme sulphate about 2 to 5 pev g 
was first given subcutnueouslv the weight of °i' 

merely estimated bj a glauoe at the nininal ‘When the og a 
iisuallv m about tvUntv minutes ,t was weighed mussled if ^ 

on its back bj two students of the group conceined ^ 

down and injection of diloietonc made tlirougb the ower a 
abdominal wall suffieientb high np to avoid the h a er iT)ippted 

were alwav s kept sharp At first 0 25 gm of chloretone per 
dissolved in warm liquid petrolatum It was found howe-\er be 

of the dogs-sometils as high as one third-showed 

fore the experiments weie well begun Morphine as is we 

the respiratory center, and besides the difficult solubi i J o , jg 

when the oil was warmed maj have given rise to 

injection of oil at an unieasonably high temperature 

of the petrolatum was therefore increased bj addition o e , ^ j 

avoid danger of overdose of anesthetic when the ether vvas «<ided to the 

solvent, the chloretone dose vvas reduced The best results were obtained 

by the mjeetion of 1 o c of the following anesthetic mixture per k„ 

of liquid petrolatum, 70 e c of ether 10 gm of chloretone This 

to a dosage of about 0 1 gm of chloretone per kg After injection S 

'rrom the Unhereto of Tevae Sehool ot Meaielne Department of malolosy 
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were left foi fifteen minutes before the skm was actually incised, to give 
ether by inhalation during this period was evidently not advisable because of 
the laige dose given intraperitoneaUy ivith the chloretone, the animals weie, 
however, laid out on the board and the sites of operation cleaned and shaved 
Additional inhaled ether during operation was sometimes necessary Early 
deaths were infrequent 

In addition to the moiphiue, the animals are evidently under the influ- 
ence, first, immediately after the injection, of 0 7 c c of ether per kg , promptly 
vaporized (boding pomt, 34 6° C ) in the peritoneal sac, second, of ether plus 
chloretone, as the cliloietone begins to be absoibed, and finally of chloretone 
alone as the ether is lapidly exeieted through the lungs The od has, of course, 
no anesthetic property and is not required to bring the chloretone into solution, 
but it appeals to make the mixture moie easily taken up into the sjriiige 
vithoiit bubble foxmation, and also probablj'^ in some degree slows the ab- 
soiptioii of chloretone after the injection 

Arterial blood pressure was sufficiently high to enable the performance 
of the usual student laboratory experiments upon factors influencing arteiial 
blood pressure, these included even the effects of hemorrhage and infusion 
of citrated blood and were repeated several times upon the same animal 
Observations upon salivary secretion were found perfectly practicable The 
method was found satisfactory also m experiments in which the abdomen was 
opened, even within fifteen minutes of the intraperitoneal injection, e g , kid- 
ney oncometer experiments, cannulation of the ureters or of the duct of the 
pancreas or of the bile duct, and preparation of secretin 

The anesthetic solution apparently keeps indefinitely m a well-stoppered 
bottle Owmg to its ready mflammabdity it should be kept away from flames 
during injection 


kepekence 


lEowe, L "W Tnchlortcrtiarjbutjl Alcohol Anesthesia, Jonr Pharmacol and E\per 
Therap, 1917, ix, 107 



AN INFECTION OP MAN PROBABLY DUE TO SAL’ilONELLA 
SUIPESTIPEE* 


By Pkederick W Su vw, M Sc , M D , Richmond, Va 


I N 1922 Mackenzie’ rcportid a cose m nliich the cnusatire orgmiMii de 
scribed was found to conform in all its reactions to the Salmonella sui 
pestifcr Since the at aiHble medical literature fails to show another ease in 
which a bacillus of like reactions had been isolated from the blood of man 
the writer believes the foilou ing report will be of interest 

CLINIC vn 

A man, aged fifty five j ears a r iihoad conductor was admitted to Memo 
rial Hospital, Richmond Va Not 18, 1925 He was taken ill on Not 15 but 
continued working until Nov IT when he became worse and called a pbjsi 
Clan He had a cough and small amount of rusty sputum 

Patient was a well developed it ell nourished, middle aged white man 
He seemed acutely ill and was scmieomatose Respirations fast Pupils re 
acted Heart apparently not enlarged rate rapid, rhythm regular, sounds 
clear, no murmur Lungs percussion note resonant escept posteriorh at 
bases , breathing somewhat steitorous there were, however, no gross changes, 
a shower of fine riles (mspiratort j was heard oter right base, posteriorly 
few squeaks scattered throughout Abdomen soft and distended , no rigidity 
or apparent tenderness No edema Deep reflexes present in both extremities 
Hiapiiosis — ^Aoute lobar pneumonia (influenzal type) The temperature 
varied from 104 5° to 105° P , the pulse rate ivas 125 on admission and in 
creased until it was 140 per minute at 4 am on Nov 19, respmations were 
40 per minute on admission and declined to 25 at 4 a u on Nov 19 

Stood — ■'Wassermann test was negatise there were leucocytes 15,000 
(uentrophy les 89 per cent, small lymphocytes 8 per cent, large mononuclears 
3 per cent) The IVidal test was positiic in 1 to 20 
The patient died at 11 a u on Nov 19, 1925 

■Autopsy — ^Bilateral chronic adhesiie pleuritis bilateral chrome intersti 
tial pneumonia , multiple acute septic infarcts yvith beginning abscess forma 
tion m the left Indney', cloudy swelling of the liver, spleen and kidneys 

BACTEMOLOUT 

The organism (S No 155) was isolated from the blood stream m pure 
culture It was a nonlactose fermenting, nongelatm liquefy mg, gram nega 
hve, motile, nouspore forming rod Cultures on Russell’s double sugar pro 
uced acid and gas hut ivith alkaline slant, for this reason they resembled 
Puratyphi and sehotrauelleri in the aboie but it did not agglutmate with the 

From the Department of Bacteriolocy Medical CoUeee of Virginia- 
Received for publication February ’3 
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antisera for these organisms This organism n as then grown in fermentable 
substances, the icsidfs of uhioh are shown in Table I 

An immune serum, which was pieparcd with this organism, agglutinated 
the organism in 1 to 23 bOO dilution, hut piiatiplii and schotmuelleri did not 
agglutinate in 1 to 40 (Table II ) 


Tidle II 
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Two Strains of balinoiielH suipestitei agghitimted to full titei and ah 
sorbed the agglutinins for S N'o 1 ti 

An immune serum was prepared with one of the suipestifer strams The 
homologous oiganism agglutinated in 1 to 51 200 dilution S No 155 agglu 
tmated to full titer and absorbed the agglutinins for suipestifer (Table III ) 
Two rabbits were luocnisted intrapei itoncslH with 0 25 cc of a twentj 
four hour hioth culture of S No 15 1 fhcj died oil the sixth daj Autopsj 
showed pale spots on the spleen mottled lisei small hemorrhages in the 
lungs congestion ol the vessels in tio sniidl intestines and hemorrhagic areas 
in the peritoneum 

DISCUSSION 

It ma> be seen fiom Table I that this organism differs from SalmoneUa 
paiatjphi 111 feuiientin^ wlose ind in not fdinentin,^ nnbinose fioni S 
schottmucllen and aertrjclvo (Muttonj in not fermenting aiabmose and ino 
site, and from Para “C aertijcke (Newport) and S cnteritidis in not 
fermenting arabinose Also it does not ferment dnleite until the eighth daj , 
while the six organisms alreadj mentioned feiment dnleite rapidiv Further, 
>t does not ferment tielmlose 

Maekenzie (loe oit ) described the cultural characteristics of the organ 
ism isolated by him as growing readilj on all ordmarj laboratory media 
nongelatm liquefier and does not produce indol In litmus milk it produced 
Held wbieb gave waj after fortj eight hours to alkali and the milk remained 
stronglj alkalme He found that at the end of twenty four hours’ incubation 
there were acid and gas in the dextrose and maltose fermentation tubes, acid 
only m mannite while lactose saccharose and dulcite remained unchanged. 
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StapLylococcus albus (hem ) 1, Streptococcus equinus 1, Streptococcus mitis 1, and Strep 
tococcus subacidus 1 The streptococci iierc classified according to Holman’s classification, 
which we have found very satisfactorj 

E'ndocardil'is — There viCre 15 cultures taken in the Medical "Wards during the past 
two years on cases having all the clinical characters of endocarditis Hive or 33 3 per cent 
were positive A streptococcus of the vindans type was obtained 3 times, a Streptococcus 
mitis 1, and a Streptococcus pyogenes 1 

Meningitis — There were 11 cultures made on meningitis cases and 4 positives resulted 
from this series or 27 4 per cent The meningococcus was obtained twice, a 'streptococcus 
once and yeast was grown from another case 

Simple Stood Culture — In 28 cases ne failed to reveal any organism in the blood 
stream where the procedure was requested to trj to determine the case of pyrexias of 
unknown origin 

Eefeieiice to Table I will show that no positive results were obtained by 
culturing the blood of 20 eases climeally diagnosed chionic arthritis 

For some time past we have directed our attention to the method already 
mentioned which depends upon taking a large quantity of blood and which 



FIs' 1 — ^Bottle as prepared for pse can be a‘^‘=?cmbl#'d cheiplj in anj labo!ator 3 

we speak of as the masiive method to emphasize the amount to be withdiawn 
from the -vein Fiftj cubic centimeteis haie been the minimum, but many 
times 100 c c or moie have been t.aken Tins blood is collected into a 200 cc 
wide mouth bottle equipped with a tightly fitting rubber stopper with 2 
perforations Through each hole passes a glass connection, one going to the 
needle, the othei to a iiibbei tubing fitted vith a glass mouthpiece through 
which suction is made by the opeiatoi to facilitate the flow of blood from 
the vem The blood is collected in the usual way in the bottle contammg 
100 cc of steiile doublv distilled watei and 3 gm of sodium citrate On 
referring to the literature we find that Lintz in 1913 described a similar but 
somewhat less simple apparatus 

After the blood is drawn into the bottle, which is concealed from the 
patient’s view under a sterile coier, it is taken directly to the laboiatory for 
inoculation into media This aA oids a display of test tubes, media, etc , 




OKSCS\ mONS 0\ BtOOD CUMDRES 


147 


at the patient’s bedside Indeed, so simple is the coUeotion and transporta 
tion of blood bj this method that it lends itself to the use of the general 
practitioner with -whom blood enltnrcs have, on the whole, failed to become 
popular In the hboratori the blood is placed in laige tubes and centrifuged 
lor twentj minutes at high spied hinder the greatest precautions the sedi 
ment is used for seeding into media The blood mil be defibrinated and 
almost completely lahed bi the citiafe nater The broken cells will aet as a 
meebanical filter and drag to the bottom the bacteria in the blood Transfer 
of sediment to culture media nni be done in one of two wajs the super 
natant hcpiid ninv be iimiiid an n leainig at the bottom a faiilj solid layer 
of reddish graj material or n stirile pipette inaj be plunged through the 
upper lajers and the sediment oolUeted m it long tubing with a glass 



Piff . — Bottle wiappt-il ai f»t 1 filar I fn u c 


niouthpieoe, attaclied to the pipette, fiiilitates the remoial of the sediment 
Ileep serum water broth, plain and blood agar plates constitute the ordmary 
Jaedia used In cases where we suspected the typhoid colon group, bile en 
riohment media have been used Glucose broth has also been used to advan 
h<Se Brain medium has been used at times but with no conspicuous advan 
tage 

We have had an opportunity to take 34 blood cultures by this so called 
massive method We report 14 positive results or 41 per cent and 20 negative 
59 Per cent The cases upon which this method uas used, those with 
previous negative results or with httle promise of positive outcome bv the 
ordinary teohmc, oonaisted of subacute endocarditis pelvic inflammation, 
pyelitis, tonsillitis, acute respiratorv infections ebronio arthritis, Hodgkin’s 
aisease and neoplasms 
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Staphylococcus albus (hem ) 1, Streptococcus equmus 1, Streptococcus mitis 1, and Strep 
tocoecus subacidus 1 The streptococci utic classified according to Holman’s classification, 
which ne haye found ver> satisfactorj 

Endocarditis — Theie nere 15 cultures taken in the Medical 'Wards during the past 
two years on cases having all the clinical characters of endocarditis Five or 33 3 per cent 
were positive A streptococcus of the viridans tj'pe was obtained 3 times, a Streptococcus 
mitis 1, and a Streptococcus pyogenes 1 

Meningitis — There were 11 cultures made on meningitis cases and 4 positives resulted 
from this series or 27 4 per cent The meningococcus was obtained twice, a streptococcus 
once and yeast was grown from another ease 

Simple Blood Culture — In 28 cases i\e failed to reveal any organism in the blood 
stream where the procedure nas requested to try to determine the case of pyrexias of 
unknown origin 

Eeference to Table I uill shoiv that no positive lesults weie obtained by 
eultuimg the blood of 20 eases clinically diagnosed chronic aithiitis 

For some tune past we have directed oui attention to the method already 
mentioned which depends upon taking a laige quantity of blood and which 



1 — ^Bottle as prepared for use can be a«?senibled cheaply in laboiaton 


we speak of as the massive method to emphasize the amount to be withdiawn 
fiom the Aeiu Fifty^ cubic ceiitimcteis have been the minimum, but manj 
times 100 c e or moi e haa e been taken This blood is collected into a 200 c c 
wide mouth bottle equipped with a tightly fitting rubber stopper with 2 
perforations Through each liole passes a glass connection, one going to the 
needle, the other to a riibbei tubing fitted with a glass mouthpiece through 
which suction is made by the operator to facilitate the flow of blood fro® 
the vem The blood is collected in the usual way in the bottle contaming 
100 cc of sterile doubly distilled water and 3 gm of sodium citrate 0^ 
referrmg to the literature ve find that Lmtz in 1913 described a similar but 


somewhat less simple apparatus 

After the blood is drawn into the bottle, which is concealed from the 
patient’s view under a sterile cover, it is taken directly to the laboratory for 
inoculation into media This avoids a display of test tubes, media, etc, 




INFECTION Ot IHN PlOlUnll DUE TO SVLMONEELl. SUIPESTIPEU 143 


antisera for tliesc organisms This organism nas then grown in fermentable 
substances, tlio results of uhieh aic shown in Table I 

An immune serum, uhich was prepared with this organism, agglutinated 
the organism in 1 to 25,()00 dilution, but paritaphi and schotmuelleu did not 
agglutinate in 1 to 40 (lahle JJ ) 
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Two strains of balmonelli suipestifcr ng„)utinatcd to full titer and ab 
sorbed ilie agglutinins for S No lii 

An immune serum was prepnitd with one of the suipestifer strains The 
homologous oiganism agglutinated in 1 to 51 200 dilution S No 155 agglu 
tinatcd to full titer and absorbed the agglutinins for suipestifer (Table III ) 
Two rabbits were inoculated mtraperitoiiealh with 0 25 ce of a twenta 
four bom biotli culture of S No 155 Thee died on the sixth dae Autopsw 
showed pale spots on the spleen mottled lieei small hemorrhages in the 
lungs, congestion ot the ecssels in tin small intestines and liemoirhagic areas 

m the peritoneum 

DISCUSSION 

It maj be seen from Table I that this organism differs fiom Salmonella 
raratjplii ui feinientin,, \elose iiid in not feuiicntuig arabmose fioin & 
Behottmuelleri and aerfrjol e (Mutton; in not fermenting arabmose and mo 
Bite, and from Para ‘ C ’ acitrjcle fNcwport) and S enteiitidis in not 
fermenting arabmose Also, it docs not feiment dulcite until the eighth daj 
while the six organisms already mentioned ferment dulcite rapidU Further, 
It does not ferment tiebalose 

Mael euzie (loc cit ) deseribcd the cultural characteristics of the oigan 
’Bin isolated by him as growing readily on all oidmarj laboratorj media 
Dongelatin liquefier and docs not pioduce indol In litmus milk it produced 
ueid which gave way after fortj eight hours to alkali and the milk remained 
strongly alkaline He found that at the end of twent} four hours’ incubation 
there were acid and gas m the dextrose and maltose fermentation tubes acid 
oulv in mannite, while lactose saccharose and dulcite remained unchanged 


Table I 
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’Some strains produce acid and gas 
’Acid and gas on eighth day 

B — Blackened A = Acid G = Gas A, Al = Acid then alkaline 



OBSERVATION ON BLOOD CULTURES WITH A SPECIAL REFER 
ENCD TO THE QUANTITY OP THE BLOOD USED* 


Bt Herbert Fox M D and 'William 0 Leam kn M D , Philadelphia, Pa 


follo'vving Rnaljscs ha^e recenth been mnde with the idea of discover 
A mg the nsefulncss of our blood culture technic and since some of the 
observations maj be helpful to others it has seemed well to put our material 
on record Comparison of data from one somce of information with those 
from another maj or may not be possible since percentage results of blood 
culture success and failure depend upon raanj things One of these factors 
as we shall trv to point out is the <juantitv of blood used Other factors of 
great importance are the t\pes of cases tested the actnitj or stage of the 
process the technic and the medin used and the experience of the operator 
Strict comparison can onlj be made when all factors are known and evalu 
ated Repeated cultures on the same case will mciease the percentage of pos 
itives for a disease but raaj be misleading for the total of blood cultures, 
taheu It IS obvious that the ofiencr an attempt is made the greater is the 
probability of discovering circulating bactciia So too we think, it will be 
admitted that the greater the amount of blood taken the greater the chance 
of growing bacteria therefrom our data show an increase of findings when 
this has been done Blood cultmcs taken by the usual technic are analyzed 
for the purpose of recording routine results When, however, the examma 
tion has been negative in tlie prestnte of evidence suggesting a bacteremia a 
large quantity of blood has been withdrawn, the amount safe for the patient 
IJGing decided in conference between the clmiciau and the laboratory man 
Repeated cultures may be necessvry even by this method, but a negative 
result certainly has a greater siguificance 

A senes of 321 cultures was mvde by the following simple method From 
R) to 15 cc of blood were vnthdrawn and blood agar plates and broth hot 
ties inoculated in the usual way at the bedside Of tlie 321 cultures made m 
this way 65 or 25 4 per cent were positive and 25G or 74 6 per cent negvtn e 


Typhoid ^Theto were 27 cultures made from the blood of patients diagnosed typhoid 
taver ehnicaUy and who riiowcd a positiro Widal reaction at one stage or other of the dts 
C’lse Of ihe 27 cultures 12 or 44 5 per cent nerc positive anti 15 or 555 per cent were 
They were all grown in bilo enrichment mctlin 
-Pnctinionw — There were 58 cultures of the aeries made on pneumonia cases of various 
on the medical aide o£ the hospital and from 16 or 27 per cent of these cases the 
pheutaococcus was recovered Five were Typo I four were Typo 11 ono Type III and 
Type 17 


Puerperal jSepsia — There were 50 cultures of the senes made in the Maternity 'Wing 
oa cases diagnosed sepsis Of these 27 or 30 3 per cent were positive and 39 or G9 6 per cent 
Streptococcus pyogenes appeared 7 times. Staphylococcus aureus (herm) 6 times 


JVojn the William Pepper Laboratory of Clintcal Medicine University of PennsjJvanla. 
deceived for publication February 27 19~6 
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Staphylococcus albus (hem ) 1, Streptococcus equmus 1, Streptococcus mitis 1, and Strop 
tococcus subacidus 1 The streptococci were classified according to Holman’s classification, 
which ne have found lery satisfactory 

Ji'ndocarditis There nere 15 cultures taken in the Medical Wards during the past 
two years on cases hawing all the clinical characters of endocarditis Hive or 33 3 per cent 
were positive A streptococcus of the viridans tvpe was obtained 3 times, a Streptococcus 
mitis 1, and a Streptococcus pjogenes 1 

Meningitis — -There were 11 cultures made on meningptis cases and 4 positives resulted 
from this senes or 27 4 per cent The meningococcus i\as obtained twice, a streptococcus 
once and yeast was grown from another case 

Simple Blood Culture — In 2S cases i\e failed to reveal any organism in the blood 
stream whore the procedure was requested to trj to determine the case of pyresias of 
unknown origin 

Eefeience to Table I will show that no positive lesults weie obtained by 
culturing the blood of 20 eases clinically diagnosed chionic aithritis 

Foi some time past we have directed oui attention to the method already 
mentioned which depends upon taking a laige quantity of blood and which 



Fie 1 — Bottle as prepared for use can be assembled cheaplj In anj laboraton 


we speak of as the maswe mciliod to emiiliasize the amount to be withdrawn 
from the vein Fifty cubic eentimcteis have been the minimum, but many 
times 100 cc 01 moie have been taken This blood is collected into a 200 cc 
wide mouth bottle equipped uith a tightly fitting lubber stopper with 2 
perforations Through each hole passes a glass connection, one going to the 
needle, the other to a lubbei tubing fitted with a glass mouthpiece through 
which suction is made by the opeiatoi to facilitate the flow of blood from 
the vem The blood is collected in the usual wav in the bottle contammg 
100 c c of sterile doublv distilled w atei and 3 gin of sodium citrate On 
referring to the literature w e find that Lintz in 1913 described a similar but 
somewhat less simple appaiatus 

After the blood is drawn into the bottle, which is concealed from the 
patient’s view under a sterile cover, it is taken directly to the laboratory for 
inoculation into media This avoids a display of test tubes, media, etc , 
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at tlie patient’s bedside Indeed, so simple is tbe collection and transporta 
tion of blood bj tins method that it lends itself to tbe use of tbe general 
practitioner iiitb iihom blood cultures have, on the whole failed to become 
popular In the laboratori the blood is placed in large tubes and centrifuged 
for twentj minutes at high speed Under the greatest precautions the sedi 
ment is used for seeding into media The blood will be defibrinated and 

almost completely lahed bi the citiatc water The broken cells will act as a 

moohameal filter and drag to the bottom the bacteria in the blood Transfer 
of sediment to culture media iiinv be done in one of two ways the super 
natant liquid mnj he pouied an n having at the bottom a fairly solid layei 
of reddish graj material or a sterile pipette mav be plunged through the 

upper lajers and the sediment collected m it V long tiihiug with a glass 



Fis 2 — Bottle nrappcl a Ktilllz 1 foi u'<e 


mouthpiece, attached to the pipette facilitates the lemoval of the sediment 
Deep senim water broth, plam and blood agar plates constitute the ordinary 
media used In cases where we suspected the typhoid colon group, bile en 
richment media have been used Glucose bioth has also been used to advan 
tage Bram medium has been used at times but with no conspicuous advan 
tage 

We have had an opportunity to take 34 blood cultures by this so called 
"wssme method We report 14 positive results or 41 per cent and 20 negative 
or 59 per cent The oases upon which this method was used, those with 
previous negative results or with little promise of positive outcome by the 
ordmarj technic, consisted of subacute endocarditis pelvic inflammation 
pyelitis, tonsillitis, acute respirators infections chrome arthritis Hodgkin’s 
disease and neoplasms 
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TABLE I 


SniniART OF 

321 Biood Cultupes 

BY THE SniPLE 

Method 


DIAGNOSIS 

posirn^ 

negative 

PER 

CENT POSITIVE 

Typhoid 

12 

15 


445 

Meningitis 

4 

7 


36 3 

Pyonephroses 

1 

1 


50 

Puerperal Sepsis 

17 

39 


30 3 

Endocarditis 

5 

10 


33 3 

Pneumonia 

IG 

42 


27 0 

Septicemia 

4 

12 


25 0 

Phlebitis 

1 

2 


33 0 

Rheumatic Pever 

1 

4 


20 0 

Mastoiditis 

3 

7 


30 0 

Cellulitis 

1 

7 


12 5 

Parotitis 

0 

2 


00 0 

Erysipelas 

0 

3 


00 0 

Pyrcxias Unknown Origin 

0 

28 


00 0 

Purpura 

0 

12 


00 0 

Pernicious Anemia 

0 

10 


00 0 

Chronic Arthritis 

0 

20 


00 0 

Empj ema 

0 

2 


00 0 

Post Operative Wound Infection 0 

IS 


00 0 

Pv ebtis 

0 

15 


00 0 


G3 

256 




Table II 





Massive Biood CaLTUiiES 



DIAGNOSIS 

rosiTiv E 

negative 

PER 

CENT positive 

Subacute Endocarditis 

4 

1 


80 

Chronic Arthritis 

o 

4 


33 3 

Hodgkin’s Disease 

1 

2 


33 3 

Lv mphosarcoma 

1 

1 


50 

Pv elitis 

3 

1 


75 

Respiratory Infection 

1 

2 


33 

Rheumatic Pever 

0 

2 


0 

Mononucleosis 

0 

2 


0 

Pelvic Inflammation 

1 

1 


50 

Tonsillitis 

0 

O 

u 


0 

Chronic Osteomyebtis 

1 

o 


33 


14 

20 




This technic gives, theiefore, about 16 per cent better results than does 
the simple routine method Its value is especially definite in cases of endo- 
carditis IV here we obtained SO per cent of positive cultures This figure can 
almost certainly be improved upon 

A diphtheioid was obtained from a patient suffering from Hodgkin’s 
disease and from a case of lymphosarcoma Cases of acute pyelitis yielded 
positive cultures in three out of four instances or a percentage of 75 Colon 
bacillus was found once , B mucosus capsulatus once and a hemoly tic Staphylo- 
coccus once The discoveiy of a number of the B capsulatus group is most 
unusual and worthy of record Rhea and Emmons also report its finding It 
IS not, however, characteristic for this organism to imade the blood stream, 
although it doubtless plays an impoitant role in cariynng on inflammation of 
the pelvis and of the bladdei wheuce it might occasionally enter the circulation 
The colon bacillus was also obtained once from a ease of pelvic suppuration, a 
subsequent culture thiee weeks latei was done on this case and was negative 
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The patient ^\as chnicallj improved, and we had no reason to doubt our ong 
inal finding 

Perhaps the most interesting of our findings occurred m an acute respira 
tory tract infection, resembling influenza complicated by tonsillitis From 
this blood b> tlio mos^itc technic there glow Streptococcus mitis Micrococcus 
c&tarrhalis, and a diphtheroid A repetition of the culture four days later 
resulted in no bnctciinl growth whatc\cr The streptococcus was identified 
b> the Holman scale, the M cntnrrlnlis b’v the Elser Huntoon criteria The 
finding of this coccus in the blood is most unusual and though undoubted 
IS held suh judicc until more dita *iie a'lulablc Canon (Bakteriologie des 
Blutes, 1905) credits the possibihi^ of the entnneo of this gram negatne 
group from the phnrjn-^ mfo the blood 

A case of chronic osteonnchtis with discharging sinuses jielded a hemo 
lytic Staph} loeoccus aureus whereas two similar cases were negative Re 
suits wore negatne m two cases of «« nte tonsillitis w ith adenitis 

'iVc do not wish to draw conolusionj> from this short senes of blood 
cultures but we aenture to sug^i**f that greater satisfaction will be evpen 
eneed b} both clmicia.ns and 1 iboraton workers if larger quantities of blood 
are used, especially if the baetoml contents be concentrated by hemolysis 
defibrination and centrifuging The method and the bottle that we describe 
are less cumbersome than others gnen m the literature and are practicable 
for clinicians in prnatc practice if thei will take a aerj httlc extra trouble 
Certamh it seems from our experience that a higher percentage of findings 
wiU result and that a greatci laneti of bacteria will be discovered by the 
use of a large qunntit} of blood Such a technic may ob\nte a repetition of 
blood culture The groivtli of bacteria is no more rapid b} this method, but, 
of course, when a larger number aic present m the original seeding the mass 
of growth IS greater and more quicUK perceptible By this technic negative 
cultures seem to haae more significance 
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NOTE ON THE QUANTITATIAH: DETERMINATION OP ARSENIC IN 

ORGANIC MATERIAL' 


B\ Allan Winter Roint:, Ph D , Boston, Mass 


A PROCEDURE fiequentlv leqiiested in the conduct of the general hos- 
pital laboiatoij’ is tlie deteimination of arsenic in hody fluids or in other 
organic material The amounts piesent aie seldom large, and m certam 
parts of the countiy, at least, tiaees of arsenic aie to be legaided as a normal 
constituent of the substances in question It is possible in a district such as 
New England that the uidespiead use of ai senate of lead m combating the 
ravages of the gipsv moth is lesponsible for the condition Equallj' it may he 
that minute quantities of arsenic aie intimsically a noimal constituent of the 
human body as claimed bv Gautiei In any case, with arsenic possibly 
present as a noimal constituent, only quantitatiie methods are of value and 
these to aseeitam if the amount of the offending material observed be outside 
what may be designated as normal limits The piesent method here presented 
IS an adaptation of tlie method first defined hv Sanger and Black^ and later 
modified by W A Boughton - It is presented here in this form primarily 
for the benefit of those who desiie a sensitive, accurate and readv means of 
quantitating arsenic in the presence of much organic material 

This method consists primardy of two independent piocedures, one being 
the extraction of the arsenical material and the other the actual estimation 
of the arsenic 


EXTRACTION 

The entire amount of urine or bodv fluid to be examined is concentrated 
on a steam bath, to a volume of 50 to 75 c c , and a sufficient amount of 
arsenic-free hvdiochloric acid is added to foim the constant boiling mixture 
of the acid solution (20 per cent HCl solution) 

The practice m this laboratory is to carry out the evaporation m a por- 
celain or Pyrex evaporating dish and to wash the concentrated material mto 
the distilling flask of the apparatus shov n in Pig 1, first with a small amount 
of water and then with the hydrochloric acid 

The solution is now boiled, and the distiUate is collected under an amount 
of ammonium hydroxide slightly largei than the theoretical amount required 


•Communication from the Evans Memoii-1 Boston Massachusetts 
Received for publication March 2 1926 
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to neutralize the Ii> drochloi le aeid distilled o\ ei (about 100 c c of 28 per 
cent NH4OH) At the conclusion of the operation the stopcock is opened to 
release the negatn c pressure and pre'v ent sucking back of the distillate 
This method MitU a slight modification can be used for the extraction 
of arsenic from such solid organic material as finely chopped muscle hair, 
felt, and similar substances The process is modified merely in that tbe 
arsenic free hj drochlonc acid of the highest concentration (about 37 per 
cent) IS added directly to the organic material m the distillation flask uith 
out dilution in order to liberate the arsenic content In using tbe strong 



acid it maj be necessary to attach an auimonium chloride absorption tube to 
the ammonium hydroxide receiving apparatus in order to avoid the possi 
of mechanical loss of arsenic trichloride The absorption tube is not 
needed when distilling a constant boiling acid mixture as very little gaseous 
hjdrochlonde is evolved 

The arsenic is distilled over as the chloride and presunjably forms am 
monmm arsenite as expressed by the equation 

AsClj + CKH OH = (JiH ),AsO, + 33SH Cl + 3H,0 

The arsenic is now precipitated from solution by the addition of 2 to 
^ “ C of saturated Fe (SOJ, and filtered The precipitate is dissolved m the 



152 


THE JOURNAL OF lABORATORT AND CEINICAI/ MEDICINE 


cold in as small amount of 10 per cent HCl as possible and transferred to the 
hydrogen generator 

The operations thus involved may be represented diagramatically by the 
equations 

(a) 2(2rad,AsO, + Fe,(SO,), = 2PeAsO, + 3(NH,),SO, 

(b) FeAsO, + 6 HOI = Fed, + AsCl, + SH^O 

Another and equally tenable hypothesis assumes that ferric arsenite is 
too soluble to allow the precipitation and collection of the very small amounts 
of arsenic with which this method deals and that instead of the above reac- 
tions the arsenic may be adsoibed on ferric hydi oxide formed when ferric 
sulphate is added to the ammoniacal solution 

It has been found that magnesium hydroxide is almost as efficient as 
feme hydroxide in the collection of arsenic These observations are in per- 
fect harmony with current therapeutic practice 

QUANTITATION 

Thiee grams of uniformly granulated zine are placed in the bottle of 
the hydrogen geneiator (Fig 2) and a strip of sensitized paper (vi ) in the 
41 mm deposition tube A plug of absorbent cotton that has been kept 
over concentrated sulphuric acid and a loose plug of cotton that has been 
moistened with lead acetate and dried, aie placed in the enlargements of the 
exit tubes An hour’s pieliminary run is necessaiy to moisten the cotton 
paitially Add 15 c c of diluted hydrochloric acid (1-6), and let the hydrogen 
pass for ten to twenty mmutes to make sure the reagents cause no stain 
Add the ivhole or an aliquot part of the solution to be tested Arsenic will 
produce a color on the paper in a few minutes, and this will reach a maximum 
within thirty minutes The color of the arsenic bands may be developed 
either (1) by placing the paper in hydrochloiic acid (1 1) for two mmutes 
at a temperature of not over 60° C , or (2) by treating for a few minutes 
with concentrated ammonium hjdroxide The amount of arsenic is deter- 
mmed by comparison with standard bands prepared by treating test paper 
by operating the apparatus, having added definite amounts of arsenious oxide, 
and developmg the color as above ^ 

The sensitized paper is prepared by soakmg strips 4 mm wide, of a hot 
pressed-paper made by Whatman, in a 5 per cent solution of recrystallized 
mercuric chloride These are dried, cut mto strips 7 cm long, and protected 
from light and moisture in a stoppered bottle contaming granular calcium 
chloride, covered with cotton 

It IS needless to say that throughout these several operations not only 
must every care be exercised to avoid contammation of material but that 
all of the several reagents must be carefully tested to exclude the presence of 
aisenie in each of them The method as heie indicated is rhpid, highly sensi- 
tive, and apparently accurate to a high degree, as shown by the recovery of 
known amounts of arsenic 
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THE INFEUBNCE OF MAGNESIUM SALTS ON AiMBOCEPTOE AND 
COMPLEMENT TITHATIONS* 


Bv WiLFBED H Kellogg MD \nd L Amt Wells AB, BEnKELEy, Ctlit 


E vert serologist can recall occasions of failure in satisfactory clearing of 
tubes that should shoir complete liemoljsis in the Wassermann test and 
also of trouble with unsatisfactory titrations of complement and amboceptor 
The unexpected and often unexplainable fall in the usual titer of hemoljsm 
has been particularlj troublesome in systems emploj mg a light ceU suspen 
Sion as in the Kolmer method 

We have uniformlj traced our dilliculties to salt solution and have solved 
them temporarily by trying diRerent brands of salt and sometimes different 
lota of the same brand, we have often noted that a chemically pure product 
mav not give as good results as a commercial product Mason and Sanford' 
consider that the Ph of the saliuc is the impoifant factor This seemed verj 
plausible, and for a time we regarded this explanation as adequate, but as 
tune went on, we wore unable to correct our difficulties from this angle That 
the Ph alone is not much of a factor is suggested by some of the experimental 
titrations in the article already referred to In their Table I a salt solution 
made from tap water not boiled, with a Ph of 7 8, gave an amboceptor titra 
tion of 1 6000, while a solution made vntb double distilled water (Table H) 
and having a Ph exactly the same gave a titration recorded as ml The result 
here was evidently due to some difference between tap and distilled water, 
other than the mere matter of hydrogen ion concentration This diffeience 
we have found to depend on the presence of magnesium, which is in most 
natural waters That a fairly wide range m the Pit of the salt solution is 
consistent with the occurrence of usual results is shown by the 1 3000 ambo 
ceptor titration obtamed by the authors quoted (Table m) in an artificially 
acidified tap water solution having a Ph of 5 8 Incidentally , this expen 
meat also shows the influence of magnesium in the tap water, for the titration 
of 3000 undoubtedly would not have been reached in such an acid medium 
"uthout It 

We have performed many experiments with various lots of sodium chlo 
wde and have included variations m the Ph values as well as slight variations 
w the tonicity of the solutions and tap, distilled, and double distflled waters 
"ere used There is nothmg to be gained in tabulating these experiments since 
nothmg definite resulted beyond additional confirmation of the idea tliat 
reactio n in itself is relatively unimportant One particular lot of salt gave 

•Prom the State Hygienic Laboratory Unhersltj nf California Berkeley California, 
deceived for publication MarcH 13 1926 
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such umfoimly high titrations that it was decided to seaich for a chemical 
difference between this and lots ot sodium chloride The outstanding charac- 
teristic of this brand of salt was found to be the piesenee of considerable 
amounts of magnesium The nest step was to analyze the tap water, which 
also gave high titrations with chemically pure sodium chloride, and it was 
found to contam 14 parts per million of magnesium This quantity, estimated 
as chloride, represented 0 12 gm pei liter Experiments with phy^siologie 
saline solution made with chemically pure salt, distilled water, and varymg 
amounts of magnesium chloride showed that less than 0 02 gm per liter were 
without effect or had little effect on the titration but that 0 05 and over mark- 
edly raised the titer of amboceptor ot er that obtained with salt solution not 
containing magnesium The uppei limit foi the addition of magnesium chlo- 
ride was reached when a mixture of isotonic sodium chloiide solution and a 
mixture of isotonic magnesium chloiide (19 0 gm of moist cij'stals per liter) 
m the propoition of 98 parts of the former and 2 parts of the latter, was 
used Any' further addition of magnesium beymnd this point resulted in a 
rapid fall in the titei of amboceptoi until absolute inhibition of hemolvsis 



Fig 1 — Vmboceptoi tltmtions 


was reached with 5 parts of the magnesium solution to 95 parts of normal salt 
solution The influence of vaiymg the content of magnesium chloride from 
mmimum to maximum is graphically shown m the piofile Ime chart (Fig 1) 
in which the amount of magnesium present is shown in grams per liter 

The question naturally' arose as to whether the favorable action of mag- 
nesium was due to the base itself, to the base m combination with certam 
acid radicals, oi whethei othei bases might not also be effective Accord- 
ingly vaiioiis othei salts weie tried then selection being influenced by such 
obvious associations or resemblances as chemical grouping imth other metals, 
atomic Aveights, etc Table I shous the results of titrations conducted with 
various magnesium salts, tiom which it appears that the base is the essential 
factor 


Table I 

Amboceptek Titkation 


1 

1 WATER 

1 SALT 1 


r AMBOCEPTEK TITRATION 

1 

Distilled 

Merck ’s 

CP 

Magnesium Chloride 


1 8000 

2 

1 DistiUed 

yierck ’s 

CP 

Mignesium Sulphate 

08 

1 8000 

3 

i DistiUed 

Merck’s 

CP 

Magnesium Citrate 

10 

1 1 8000 

Control 

1 DistiUed 

Merck’s 

CP 

none 


1 1 3000 


’‘Per 1000 c c 
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Maniraniig noted tlie niliibifing action of ceitam salts, inclndmg MgCI , 
and found that no cliange of the corpuscles or amboceptor occuired and that 
bj precipitating out the inhibiting salts, tlic hemolj-tic power of the miNture 
was restored , this showed that the complement was not destroj ed He con 
sidcred that the action was due to the formation of simple ion complement 
compounds that are hemolrticallj inaetne Similar conclusions are reached 
bv Hcl tocn and Ruediger These obserTntions maj have a bearing on the 
question m strengthening our opinion that the action of magnesium ui favor 
mg liemoh sis is not due to anj elicmical or physical action on the red cells 


Table II 



AVATEr S \LT 

\DDn> CIIE&IIC^L OSf 
LITEr 

TEr 

ASIBOCEPTEr TITTATION 

1 

Dj tilled ilcrck s CP 

Culcium Chlondc 

OS 

1 oOOO 

2 

ft it 

C'lhcum Chloride 

20 

1 3000 

3 

i t t 

Vmmoniiim Chloride 

08 

1 3000 

4 

‘ AfereX U S P 

/iDf* Chloride 

OS 

sd 

u 

(< ( 

/me fiulphfttc 

08 

ml 


“ Vtcrek 3 CP 

Strontnim Cldondo 

OS 

1 1000 

7 

it i 

Copper Sulplnlc 

OS 

ml 

S 


R'lrmm \itrito 

OS 

1 2000 

0 


Chlorido 

08 

ml 

10 


MnjjnMium Chloride 

08 

1 8000 

11 

Tnp 

None 


1 8000 


Table II shows the results of c\peiiments lutli otliei salts The esplana 
tion of the behavior of magnesium salts in the specific hemolysis of red blood 
cells IS a subject for speculation and fiuthcr investigation "We have at 
present no explanation to offer The idea of catalj sis suggests itself, but in 
this type of reaction it would bo an iinfaniiliai manifestation of such an influ 
euoo Some oliemical weal ening of the enthroevtes with increased vulnera 
bility to lytie agencies is also to be thought of 'Magnesium being one of the 
alkaline earth metals, a leacfion mth the fats or the fnttj acids of the red 
cells might bo the basis of the d imaging (if it be so regarded) influence of the 
magnesium No evidence, however, of sutli reaction has been obseived, and 
the titrations With calcium, baiiuiii and manganese help to dispose of this 
hypothesis Tests have been made to determine wliethei or not there is a 
preliminary reaction between the mngnesiiiin and the led cells, permittmg 
heraoljsis to proceed after the reinov il of the magnesium to the full extent 
as would be the ease if the latter had a chcniicnl effect on the cells themselves 
To test this point, sheep cells wcie washed and stored in magnesium saline 
(magnesium ehloiide oi sulphate 0 08 sodium chloride 8 42, distilled water 
1000) gneh suspensions were centrifuged the saline pouied off, and the 
volume restored with plain distilled water saline Titrations conducted with 
cells so treated showed no mcreased titer of hemolj sin and therefore no evi 
Oence of a separate influence, damaging or otherwise on the red cells Cells 
were also washed and suspended m both plain distilled water saline and 
magnesium saline and stored in the ice box No difference was noted m the 
permanence of the cells 

Smee the proof of the pudding is in the eating, and in the present case 
"we must continue for a while along empirical Imes, we add a representative 
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CONCLUSIONS 

1 The calcium content of noimal serum (10 7 to 13 2 mg per 100 cc) 
was found to be definitely liigliei than the value usually accepted (9 to 11 
mg per 100 e c ) 

2 Of 50 normal individuals 7 pei cent had a seium calcium content be- 
tween 10 0 and 10 9 mg per 100 c c , 67 pei cent between 11 0 and 11 9 mg 
per 100 c c , 24 pei cent between 12 0 and 12 9 mg per 100 e c and 2 pei 
cent above 13 0 mg pei 100 c c 

3 Ninety-one pei cent of these cases had betu een 11 0 and 12 9 mg of 
calcium pel 100 c c of serum, while only 7 pei cent had less than 11 0 mg 
and none less than 10 0 rag 
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THE EFFECT OF PARAFFIN AND OILY SUBSTANCES UPON 

FILTER CANDLES 


Ba W L Holman, MD , Toronto, Canada, and F M Krock, MD, 

Baltimore, Hd 


A STUDY of bacteiial filtration, staited some jeais ago at Stanfoid Uni- 
versity and later at Johns Hopkins Unneisity, is being continued by one 
of us (W L H ) The puipose of tins papei is to call the attention of bac- 
teiiologic MOikeis to a chance of eiioi and to a possible neiv technic in filia- 
tion studies 

Oui attention ivas first called to the efiiect of paiaifin on filter candles 
while we weie testing them by the method ive have lepoited^ One of the 
candles shoned the escape of aii bubbles fiom one spot on the caudle at a 
pressuie veiy much below that found m a pieiioiis test We weie for some 
time at a loss to discovei what had happened to pioduce this spot Finally 
we concluded after tiymg a number of tieatments that the candle had piob- 
ably come m contact on the laboiatoiy table with a little paiafBu, used for 
sealing tubes, wdiich had melted m steiihzing the candle and had penetrated 
the pores 

This filtei candle, a new' Beikefeld V-3, lequiied an an piessure of 565 
mm of mercury before leakage occuiied After it had been accidentally 
“oiled" piesumably by contact with paiaffin on one spot (which showed 
white when immersed in watei) and w'as being letested, air bubbles came 
through this white aiea at less than 200 mm piessuie The filtei was then 
placed in xylol foi foity-eight houis and allowed to diy, the w'hite spot w'as 
no longei visible when placed in w'atei , and the test showed 500 mm mei cuiy 
pressure before air bubbles came through 

•Prom the Department of Palhologj and BacteriolOff\ Unlversitj of Toronto and the 
Department of Pathologj and Bacterloloej Johns HopIUns Medical School 
Received for publication Pebruarj 11 1926 
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After this preliminnn finding, several other filters were studied and 
various estimations were made is to the size of the pores, the spaee occupied 
in the dn candles In air, the amount of -niter absorbed, the capilhu pressure 
the rate at which water or i peptone solution passed through, and the time 
under various filtration pressures at which thei became permeable to bacteria 
Haling obtained certain standards we attempted to “oil” the filters by dif 
ferent methods We tried petrolatum, paraffin oil and mixtures of the two 
It was difficult not to get too nineh of the material info the filter pores, and 
ne found they tended to become plugged In attempting to clean them with 
etlftr, chloroform, bj boiling and other methods, the partlj cleaned filters 
would sometimes allon the passage of bactciia which nere held back by the 
filter before and after treatment A mixture of equal parts petrolatum and 
paraffin oil was used in most of the experiments on oiling the filters, but in 
the further studies of this problem it is planned to apply petrolatum, paraffin, 
and similar substances in solution using i \olntile sohciit such as ether or 
xjlol 

Without, at this time gii iiig the results of the estimations used in deter 
mining certain phisical eharaeteristies of the filters tested, the results oh 
tamed in filtration expciiiiieiits mil be giieit biicfli It should be mentioned, 
hoMcier, that om lesiilts confiim those obtained bj Mudd m that the rate of 
filtration is of more lalue in dctciinining the efibcicncj of filters than the 
estunation of the diamcteis of the pore spaces The formula gnen by Beoh 
hold for this latter purpose gnes a higher value foi the intergranular diara 
efers, as the air pressure sliouing bubbles deci cases In our experiments the 
bubbles first appeared in the areas where piesumabh the spaces weie partlj 
filled with petrolatum, but the lieeliliold formula applied liere would indicate 
larger spaces JIudd found the same tv pc of lesults foi old filteis contam 
mated with dies and pioteins The diftcicncc between our experimental 
results and those of othei-b. is to be seen ni the fact that the oiling” of the 
filters, althongh it cuts down the flow of fluid, mal es the filters more pernie 
able for bacteria The oidinaij plugged fillci is as a rule less permeable for 
fluid and solids (including bacteiia) 

A motile culture of B prodigiosus show mg no v iscid characters on 
media, was grown for twentj four hoiii’s at room tcmpeiature in large flasks 
of Dunham’s peptone solution Oiilj twentj four hour cultures were used 
throughout, and the medium showed onij a verj faint cloud at this period 
The apparatus employed enabled the removel of the filtiate at stated inter 
vals, and alt of the filtrate was used to test for the pieseiice of bacteria, the 
collecting tubes, after being disconnected, were simplj left at room tempera 


fflisf 4 K personal communication fioni Stuart SIucW Jie klmlK ctIIciI altontion to the 
^^4 the Bechhold formula na used by him (Jour Bacteriol Mil 469) contains an Im 

Wrtant error and he has asked me to saj that the estimated intcrpanular sPiccs ghen In 
paper are ten times too smaU The formula as given b> Bechhold and used hy Mudd was 
^ follows D — ■’jg X 760 ^ Bigelow and Bartell showed (Jour \.m. Chem Soc. 1909 

'>>* Wl-m in the denominator should have been 10 not 10 Bechhold 
mahf. Tl "■ '’’UOd the mlatahe ithlch will be corrected in the next edition of his hook. This 
Thl, Intereranular diameters of the clean Alters of all three tjpes of the order of <« 

commmW’*!'"’ emphasizes the Importance of the adsonitlon phenomena sinee most of the 
bacteria are well under 4w In diameter Probabb the filters owe their usual tight 
‘oi'ee things (1) to the tortuo3it> of the channels through them (’») to prompt 
Of the Intergranular spaces by adsorption of material from the filtering fluid (3) to 
«iPtion of the bacteria themsel\es In the filter Perhaps there are other causes also 
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ture for a week or more to allow growth to take place Since only a slight 
opalescence was evident m the peptone solution at the time of filtration and 
since this microbe will after a few days develop a very opaque cloud and scum 
m this medium, it was felt that this was a safer procedure than if ive trans- 
ferred the filtrate to fiesh tubes of medium The bacteiia in this early stage 
of growth are rapidly dividing and are probably much smaller in size than 
later when their dividing activit}’' has become more sluggish This metliod, 
we believe, puts the candles to a very rigid test 

Investigators frequently use cultui es of B pi odigiosus without, as a rule, 
specifying the stage of growth, the medium used, or the physical condition of 
the bacteiia These are of great impoitanee in filtration studies "We® have 
previously lepoited the successful filtiation of a small anaeiobic bacteiium, 
resembling m moiphology B pneumosmtes, through hlandler and Berkefeld 
N and W filters This passage only occuried when the bacteria were groiin 
in cooked meat medium without any addition of peptone or other nutrient 
mateiial, and it faded to occur when the cultui e was taken from media con- 
taining peptone (Veillon agar, liver peptone broth) IVe consider that many 
of the bacteiia aie aetnallv smaller under the conditions mentioned as tiipy 
appeal to be when examined microscopically 

The size of bacteria varies greatly not only from the effect of the avail- 
able food but also with the stage of growth Olitsky and Gates in a number 
of papers recoid successful filtiation expeiunents with B pneumosmtes from 
nasopharyngeal washmgs m the first thirty-six hours of uncomplicated influ- 
enza and from a number of cultures presumablj’’ grown in ascitie-fluid rabbit- 
kidney medium with a petiolatum seal Their paper* on the filterabihty of 
their organism gives no details of then method of filtiation They used Berke- 
feld V and N candles, but the culture used for testing these is not mentioned 
In two of their animal passages, however, using filtered material, B pyocy- 
aneus was found in the lungs of the treated animals This, they explained, 
was due to faulty technic in filtration m that the Beikefeld candle had been 
contaminated with this organism We presumed from this that B pyoey- 
aneus was used as the test culture, and we, therefore, also used it m our 
experiments In 1922= they reported striking morphologic changes of their 
bacterium when cultivated m dextrose peptone broth in that it became decid- 
edly larger and more bacillary The bacteria, however, reverted to the 
original minute form on cultivation in a dialysate of ascitic-fluid-rabbit- 
kidney medium They did not give any filtration experiments on these cul- 
tures of larger forms, but it is presumed they would have been negative 
iludd^ m a very valuable contribution to the problems of filtration un- 
fortunately used for controlling the filters a strain of B prodigiosus which 
showed very pronounced sticky characters He very kindl 3 ’' sent us his cul- 
ture, and it corresponded to a very sticky stram which we had discarded as 
unsuitable for such a purpose Hall and Howitt®' ^ recently failed an numerous 
tests on the filterabihty of the minute anaerobe above mentioned They used 
2 of our strams and 24 of their own Their procedure was different from ours 
in many details The test culture B prodigiosus was mcluded in the material 
filtered , but smce this organism is considerably larger than the little anaerobe 
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and if it were present m quantity, it would undoubtedly plug the filter pores 
Thej used only 20 c c for each cnudic -Hhile ire used bigbl} dduted saline 
suspension in large amounts to preient the plugging of the surface pores of 
the candles Tests ivore made for bacteria using 1 c c of the filtrate which 
laried from 2 c c to 19 c e , but we used the total filtrate eolieoted at different 
uitenals The high pressure 637 5 mm used bj them uould tend to stop the 
filters, cspeciallv if raanj bacteria are present m the fluid 'We used pressures 
t irymg from 100 mm to 400 mm The time used (fi\ e minutes) is less than 
wo used AVe were particuhrlj interested in comparing oiu organism uith 
B pneumosintes, and haung no criterj-i from the reports of Olitshj and Gates 
as to control culture, dilution of material, pressure used, time of filtration or 
quantitj of filtrate tested, v,c tried altering these larious factors uith the 
result that we obtained passage of our minute anaerobe through candles 
impermeable to cultures of B piociniieus This minute anaerobe is undoubt 
edlj aerj close to the limits of filtcrahilitj, and slight changes in size of the 
organism and conditions of filtiation mil affect the result If size can be 
neglected, then most of the filtration expeimients arc absurd 
CSPEniMENTS WITH "oH-ED" FILTERS 

AVe encountered some difficulty m the early attempts to remove the 
added petrolatum or oil Jlandler candle (25-4 in ) No 2, for example, which 
gate sterile filtrates after ten minutes at 100 mm plus eight minutes at 200 
mm plus two minutes at 400 mm of meicun mth a total of 645 co of 
medium, after hating been cleaned dried and immoi’sed in parafim oil at 
53° C tor twentj four hours, had the excess oil forced out by air pressure, 
was then autoclaved and tested n ith the above culture The bacteria came 
through after a combined time of ten minutes at 200 mm and twentj five 
niuiutes at 400 mm of mercun mtli 85 c c of the medium The candle nas 
then "cleaned” bj passing ether through it for some time, thoroughly 
scrubbed mth a brush, boiled, kept oiernigbt m chloroform, again boiled for 
two hours and finally autoclaved It was tested with a tweutj four hour cnl 
lure, and the bacteria came through after ten minutes at 200 mm pressure m 
c c of medium, and at a pressure of 400 mm , 47 c c of medium which 
contained bacteria and showed an odj film on its surface was collected in four 
minutes 

To overcome tins trouble it was thought possible to burn out the oil and 
petrolatum in a AFiesnegg furnace The results were disastrous, for after this 
treatment a number of the candles were cracked and the others showed loose 
collars The preliminary tests on these candles showed, howeier, that the 
bacteria passed "oiled” and partially "cleaned” filters more readily than 
‘hey dia untreated candles A number of examples will illustrate the results 
obtained 

ATandler candle (2i/, in ) No 4 which when new had withstood 100 mm pressure for 
tan minutes plus 200 mii for ten minutes pins 400 mm Hg pressure for scien minutes 
n totnl aitrnte of 0? c e was fronted on one spot nliont a square eentimeter in sire 
15301100, wns nutoclnvod nnd tested Bacteria camo through after five minutes at 
“m plus foe m, antes at 400 mm mercury with 92 c e of medium It was “cleaned” 
'Utt alcohol and other and gave hacteria under the same conditions in 80 e c of medium 
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A further attempt at cleaning vrith other, chlorofoim and prolonged boiling onli resulted 
m reducing the amount filtered (and showing bacteria) to 73 cc in eight minutes 

Mandler candle (2(4 in ) No 5, ga\e 5S cc of filtrate free from bactena after seven 
minutes at 100 mm pressure plus seven minutes at 400 mm meicurj pressuic After 
treating with melted petrolatum, it was found almost plugged and required a 400 mm Hg 
liiessuie and i littk heat to Mait it lunning Bictciia weie present lu the 22 c c of the 
filtrate collected in fifteen minutes Aftci treatment with ethei, olilorofoim, prolonged 
boding and autoclaving, it gave 117 cc of sterile filtrate aftei twelve minutes at a pressure 
of 400 mm Hg We considered this candle to have been at this time free from the petro 
latum (which it piobablv was), but it was heated in the fuiiucc and broken 

Mandlei candle (2y_ in) No 7 was tested before tieatment, and it gave 705 cc of 
bacterial free filtrate after eight minutes at 100 mm plus eight minutes at 400 mm mercurv 
pressure One side of the candle was coated with petrolatum, autoclaved and tested Bac 
teria came through in 15 c c of the medium aftei four ramutes at 200 mm pressure It 
was “cleaned ’ in alcohol and cthci and was retested The bacteria grew in 35 cc of the 
filtrate obtained aftci five minutes at 200 mm pressure A fuithoi attempt at cleaning 
with ether, chloroform, and prolonged boiling resulted in some lemoval of the petrolatum 
The test gave 84 cc sterile filtmtc if ter four minutes at 200 mm pressure plus three nun 
utes at 400 mm, but the uevt 50 c c of filtiatc aftci eight minutes at 400 mm picssurc 
contained bactena 

Mandler candle (2ki> lu ) No 8 gave before treatment 5l) 5 ci steiilc hltiatc alter 
five minutes at 100 mm plus five nmiutcs it 400 mm pussurc After twentv four hours 
immersion in a mixture of cquil paits petrolatum lud pai ifflu oil, it was found to be almost 
plugged and requned tluitj nunutes to obtain 75 cc ol fiitrite at i mercurv pressuie ot 
400 mm, but this contained bacteria Tlus candle attci the ether, clilorofoim, and boiling 
treatment gave 142 cc of steiilc filtiate if ter four minutes at 200 mm plus six nuuutes 
at 400 mm mcrcurj pressuie Tlus would indicate that it was practical!) cleai of the oilv 
substances, but the pielimman test had not detennmed what point ot time oi piessuro oi 
what amount of filtrate would allow bacteria to pa^s thiougli it 

The lesults of the vaiiout. tests ou these 4 filteis aie tabulated for com- 
paiison m Table I Tluee Beiketeld V caudles weie tested, but since thej' 
rapidlj" gave bactena m the filtiates befoie tieatmeut, they weie not fuitbei 
studied Two of the Mandlei candles (No 3 and No 6) which had escaped 
the furnace weie fuithei studied m Tables II aud III It will be seen that 
these candles are appaiently eftectne in holding back bactena under the 
conditions used Tables IV and V show^ that at a constant piessuie bacteria 
pass thiough aftei ten to fifteen minutes with both candles With candle 
No 3 the amount of stenle filtrate i cached 59 c c and with candle No C, 
745 cc while the filtiate contamiug bactena was hetw^een these amounts and 
for candle No 3, 85 c c and foi candle No 6, 102 5 c c It will be seen that 
these amounts diftei fiom those shown m Tables 11 and III where the time 
and the piessuie weie variable 

Since It IS believed that highei piessuies maj sometimes prevent bactena 
fiom passing a filtei which they go thiough undei lowei pressure, it was 
thought advisable to tiy highei piessuies The two filteis weie thoroughly 
cleaned befoie testing fuithei This was done by lepeated washings with 
watei, boiling for one-half hour m a 2 per cent washing soda solution, hoiluig 
m water for one hour with fiequent changes of the vv atei, w ashing by passing 
water through the filter and by scrubbing with a brush The filters were 
then autoclaved and tested 
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T4DLE 1 


Various Tests "wiTir 2^ Iscn Mandltp Fiiteps 


FILTET 

TrnATME IT 



PATE 



MJJIBEr 

BCN iin 

MINUTES 

IM C C 

mivuteJ 


4 

New 

100 

10 

2 7o 

27 5 

0 

4 

< 

200 

10 

1 8 

18 0 

0 

4 

(< 

400 

7 

2 15 

21 o 

0 

4 

<< 

- 

27 

_ 

07 0 

0 

4 

One *:mall spot treated \Mtli petrointum 

200 

u 

80 

40 0 

0 

4 

< f << 1/ 

400 

5 

10 i 

52 0 

+ 

4 

tf tt It tt tt f 

- 

10 

- 

92 0 

+ 

4 
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tt <t tt t t t 

200 

G 

70 

35 0 

0 

4 

400 

5 

90 

45 0 

+ 

4 

tt it t 


10 


80 0 

+ 

4 

< ( ( 1 ( 

400 

10 

35 

35 0 

+ 

4 

< tt tt t f 

- 

20 

- 

115 0 

+ 

4 

Ether, lioilcd in water, CnCfj overnight 







lioiled in water two hours 
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G 

GO 

25 0 

0 

4 

It 

400 

T 
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50 0 


4 

tt 

_ 

8 


75 0 

+ 

5 

Nott 
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7 

’ 28 

23 0 

0 

5 

tt 
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7 

50 

35 0 

n 

G 

tt 

- 

14 

- 

58 0 

0 

5 
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+ 

G 

<( (( 
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15 
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5 
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15 
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15 0 

+ 

5 
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3 
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0 

5 
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3 
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39 0 

0 

S 
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400 

G 

8® 

50 0 

0 

5 

(tit 


12 
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0 
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100 

8 

17 

29 5 

0 

7 

t 

400 

S 

51 
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0 

7 

It 

IG 

- 

70 5 

(1 

7 

One side with petrolatum 

200 

4 

S^> 

15 0 

+ 

7 

400 

11 

tube 

broXen 




7 

‘lit f tt 

400 

9 

33 

12 0 

+ 

7 

Vivt(.T alcohol ether 

200 

5 

70 

35 0 

+ 

7 

It It ft 

400 

10 

55 

55 0 

+ 

7 

i( It It 

400 

10 

25 

25 0 

+ 

7 

Ether CTICI, and toiling 

It 11 It 
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4 
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42 0 

0 

7 

400 

3 

14 0 

42 0 


, 

I i If 

1 - 

7 


84 0 

0 

7 

I 1 IK 

400 

8 

0 25 

50 0 

+ 

7 

K K K K 


15 
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+ 

7 

t K 11 It 
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9 

39 
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+ 

8 
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5 

41 
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0 

8 

<1 
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5 

72 
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0 

8 
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20 

21 
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0 
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10 

33 


+ 

8 

It K It ft 


’0 


75 0 

+ 

8 

K 1 If It 

1 400 

10 

ii 

18 0 

+ 

8 

8 

Ether CHCl, nnd boiling 

“ ti 1 It 

' 200 
400 

4 

11 5 
7cr 

46 0 
50 0 

0 

0 

8 

tt K it tt 

. 400 


15 3 

46 0 

+ 

8 

tt ti It n 

1 - 

10 

- 

142 0 

+ 


+ ^Bacteria In filtrate 0 = No bacteria In filtrate. 
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Table II 


Handler Candle No 3 

Besults of Piltering a TwFNTi Pour Hock Coltdpe of B Ptodigiostjs at Different 

Pressot es 


Time la aiinutes 

10 

10 

12 

Rate per minute in c c 

22 

2 05 

2166 

Total in c c for each period 

22 

20 5 

26 0 

Total of fluid filtered in c c 

22 

42 5 

68 5 

Pressme in nun mercury 

100 

200 

400 

Result 

0 

0 

0 


Table m 

M^vndler Candle No 6 

Results op Piltfj-ikg a TiraNTi Pour Hour CuLrurE of B Pfodigiosus at Diffefent 

Pressci es 


'lime in minutes 

7 

7 

Rate per minute in c c 

34 

43 

Total in c c 

24 0 

30 0 

Piessure in mm mercurj 

100 

400 

Result 

0 

0 


Tadle IV 

Han-dlff Can-dle No 3 

Results of Pilteijng B Prodigiosls at a Pffssufe of £00 jim Mercurt 


Time in minutes 

5 

1 5 1 

5 

5 

1 5 

5 ^ 

5 

5 

rntm 


Rate per minute in c o 

62 

5 0 

52 

46 

361 

30 

27 

24 


Kcl 

Total in c c for each penod 

310 

28 0 

260 

23 0 

180| 

15 0 

13 5 

12 0 



Total of fluid filtered in c c 

310 

59 0 

85 0 

108 0 

126 0 

1410 

154 5 

166 5 

188 5 


Result 

0 

0 

+ 

■f 

+ 

+ 

+ 

+ 

+ 

\ + 


•Pressure 400 mm niercurj 


Tablf V 

Handlef Can-dle No C 

Results of Piltering B Piodigiosus at \ PFr^ssuFE of £00 mm Mepcup\ 


Time in minutes 

5 

5 

5 

5 1 

5 

5 

5 

5 

10 

5* 

Rate per minute in c c 

78 

71 

56 

42 

36 

31 

26 

22 

20 

26 

Total in c c for each penod| 

39 0 

35 5 

28 0 

210 

18 0 

15 5 

13 0 

110 

20 0 

13 0 

Total of fluid filtered in c c 

39 0 

74 5 

102 5 

123 51 

1415 

157 0 

170 0 

1810 

2010 

214 0 

Result 

0 1 

0 

J. j 

+ 1 

+ 

+ 

+ 

+ 

+ 1 

+ 


•Pressuie 400 mm mercun 


Candle No 3 was tested with a pressure of 650 mm of mercury, and it 
will be seen no bacteria came through m 80 c c of medium m fifteen mmutes 
Candle No 6 under a pressure of 200 mm of mercury did not allow the 
passage of anj' bacteria in 98 c c of filtrate in fifteen mmutes It is suggested 
that the cleaner walls account for the difference between the results shown 
in Tables IV and V and those shown m Tables VI and VII With these 
results as a basis, the two filters were then tieated, after cleaning and drymg, 
with a mixture of equal parts of petiolatum and paraffin oil, autoclaved and 
tested (usmg a constant pressure of 200 mm of mercury) The results are 
shown m Tables Vili and IX 

The 2 candles permit the passage of bacteria m between ten and fifteen 
minutes filtration and an amount of between 22 5 c c and 30 5 c c for 
candle No 3 and between 14 9 c c and 18 9 c c for candle No 6 It is to 
be noted that the rate of filtration is much slower than m Table YU under 
the same pressure The petrolatum-oil mixture tends to fill the passages, but 
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it also preients the bacteria adhering to the space surfaces in the filter snb 
stance There is a marked contrast between the results of Tables VI and 
VII and those of Tables VIII and IX The 2 filters were noir ijnmersed in 
xjlol for twenty four hours then in antiformin for another twenty four hours 
distilled water was run through oiernight (about fifteen hours) and they 
were then boiled in water After attaching the candles to the filter cylinders, 
they were autoclaied, cooled and tested 


T\BLn M 

ManDWH C^iCBLE 2^0 3 PTESSUnE GoO MM MErCLJ{\ 

Bebxjlts or Filtering B Prodjoiosi s \fter Gamble Hah Been Tpeated bt Washing 
B o^u^a FOR A lULr Hoiir iv Washing soda Boiuno i\ ater fop One 
Hodp ■VV3TH FPEfjrLNT Chances StruBBiNO \xd Vutoplavinq 


Tiiao m nunutes 

1 


1 


1 

1 



1 


1 

4 

Bate per mmuto in c c 

30 

OO 

10 0 

1 0 

so 

"0 

50 

5 0 

jO 

4 0 

4 0 

2 "5 

Total in c c 

30 

12 0 

**9 0 

10 

0 0 

41)0 

51 0 

jCO 

(10 

Co 0 

GO 0 

SOO 

Result 

0 

0 

0 

0 

(1 

0 

0 

0 

ft 

0 

0 

0 


Table VH 

Manblep C\vble Ivo o Piessitpe 200 mm ^Jepcitt 
Results op Filtering B Prodioiosis aftfu Candle H\d Bebv Treated Washing 
Boiung fop a Half Hour in WAsmNrNODv Boiunq in Wmer fop One 
Hour vmii Fpfquent Chnnoes Sci udwno and \utoct \sinq 


Thri'iniii— 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

4 

Bate per mmutc in c c 

10 0 

110 

no 

10 0 

00 

8 0 

ft 0 

5 0 

5 0 

60 

40 

50 

Total ID e c 

10 0 

eio 

34 0 

410 

50 0 

n 0 

f 0 

72 0 

77 0 

S2 0 

8f 0 

08 ft 

Result 

0 

n 

0 

0 

0 

0 

0 

ft 

0 

0 

n 

0 


Tndlf Mil 


Mandifp C\ndlf No 3 

Results or Filtering B Prodigiosls aptfr Ovnole U\d Been Tpeatfd with a Misturf 
OF Equal P%rts Petpolatum and Par-vffjn Oil Ptessuff 200 iiM Mepcufn 


Time m minutes 
Rate per minoto in c c 
Total in c c 
^gult 

Pressure 400 mm 



1 

! 1 

1 

I ’ i 

1 I 

1 1 

! I 1 

' ^ 1 

1 1 i 

j 

5 1 

5 


30 

i 28 

20 

! 24 

2 3 


■ 20 1 

! 1 0 1 

! 17i 

IP 

1 1ft 

50 


0 

i 08 

84 

1 lOSl 

ni 

j 15 3 

1 17 3 i 

i 10 2' 

! 2no: 

225 

j 30 5| 

45 5 


0 

! 0 

0 

1 0 1 

fl 1 

1 0 

! 0 : 

1 0 

I 0 i 

0_ 

f + 1 

+ 


mercun 


Table IX 

XEandlep Candle No G 

Results or Filtering B Prodiojosus after Candlf Had Beev Treatfj> vriTfi a Mixture 
of Equal Parts FfrrroriATUM: and pARAmv Oil, PressUte 200 arar IfcPLUPY 


Time in minutes 
Rate per minute m c c 
Total m c c 
Rmlt 


1 

1 

1 

1 

1 1 

1 1 

1 1 i 

1 1 

1 

1 1 

1 5 ! 

5 

20 

1 9 

1 8 

1 7 

1 0 

2 51 

1 24: 

12! 

10 

OS 

i OSj 

IS 

20 

39 

5 7 

74 

90j 

1 10 5. 

I 11 9. 

23 1 

14 li 

wo: 

1 18 9. 

27 9 

0 

0 

0 

0 

0 1 

I 0 I 

i 0 i 

0 

0 i 

0 i 

1 + i 

! 4- 


Presaure 400 mm mercurj 


Table \ 

Mandlet candle No 3 

B pEODlOtOSUS AFTER CANDLE ffAll BEEN TPEATED IN \TLQL FOR 


Results op Fii,TTRiMrt 

« X illi£.ltlCSU U £>VX>iV>*WOV2> ~ - 

1 'VTNTT FOUR Hours IN ANTIPOPSIIN FOP TW'PMTY JOUP HOUPS IMTH DISTILLFD 
Water Passing Tiipough fop about Fifteen IFours Boiled and 
_ Autoclaved Pressure 200 mm Mepcupt 


^tme in minutes 
«ato per mmnte m c c 
iota] in c e 
Result 


15 5 
0 


1 

ro 

22 5 
0 


290 

0 


1 

CO 
35 0 
0 


1 

55 
40 5 
0 


1 

50 
45 5 
0 


1 

45 
50 0 
0 


1 

4 3 
54 3 
0 


1 

40 

5S3 

0 


1 

35 

618 

0 


4 

3 0 
73 8 
0 
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Table XI 

Mvnbler Caldle No 0 

Eesults of Pilteeing B Prodigiosds after Cancle Had Been Treated in Xylol for 
Twenty FOUR Hours, in Antiiormin pop Twevti four Hours, with Distilled 
Water Passing Through for ^ibout Fifteen Hours, Boiled and 
Autoclaved Pressure 200 mni Meroury 


Time m minutes 

1 ! 

1 

1 

1 

1 j 

1 

1 

1 

1 

1 

1 1 

1 4 

Rate per minute in e c 

10 0 

93 

87 

80 

75 

69 

60 

55 

45 

40 

1 35 

3 25 

Total m c c 

10 Oi 

10 3 

28 0 

36 0 

43 5 

50 4 

56 4 

619 

66 4 

70 4 

! 73 9 

! S6 9 

Result 

0 

0 

0 

0 

0 

0 

0 

0 1 

0 

0 

0 

' 0 


Table XII 


Mindlek Candlp No 3 

Besult of Filtering B Pkodigiosus after Cieamno and “Oiling" Candle as in 
T VULF VIII PPESSUPE 200 JIM MEI CURA 


Time in minutes 1 

1 

[ 1 

1 

1 1 

1 j 

1 

1 

1 1 1 

1 i 

1 

1 

1 4 

Bate per minute in c c j 

20 

! 30 

30 

30 

30 

30, 

30 

25| 

2 5 

25 

25, 

IS 

Total in c c 

20 

50 

SO 

110 

14 0 

1701 

20 0 

'22 5 

26 0 

27 5 

30 0 

37 2 

Result 

0 

i 0 

0 

0 1 

0 i 

0 ' 

0 

1 0 ' 

0 

4- 

+ 1 

1 4" 


Table XIII 
Handlfp Cvndlf No o 


Besulp 01 Filpeking B Pkodigiosls after Cleaning and ‘‘ Oiling ” Candle as in 
Tablp IX Ppessure 200 edp Mercury 


Time in minutes 

I 1 1 

1 1 

1 1 

1 1 

1 

1 

[ 1 

1 1 

1 1 

I 1 1 1 

[ ^ 

R Ate per raiiiuto in e e 

’ 40| 

40i 

40 

35] 

35 

’5 

! 30 

1 30 

1 25 

' 2 5 2 0, 

1 125 

Total in c c 

1 to 

SO 

12 0 

15 5 

19 0 

22 5 

1 25 5 

1 28 5 

1 31 0 

1 33 5 35 5 

! 40 5 

Result 

1 0 

0 

0 

0 

0 i 

0 

1 0 

1 0 

' 0 

^ 0 j 0 

i ^ 


Table XIV 

Mandllp Candle No 3 


Result of Filtering B Pkodigiosus aftfr Cleaning Candle iaith Xylol for Twenty 
FOUR Hours No Anthopmin Ppessupe 200 m»i Mepcupa 


Time 111 minutes 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 j 

1 ^ 

Rate per miiiiito in e e 

40 

6 0 

7 0 

70 

70 

70 

70 

70 

70 

70i 

70 

1 6 75 

Total in c c 

40 

10 0 

170 

24 0 

31 0 

-.3 0 

45 0 i 

52 0 

59 0 

66 0 j 

73 0 

liooo 

Result 

0 

0 

0 

0 

0 

0 

0 

+ 

+ 

4- 1 

+ 



Table XV 

Mandlfk Candle No b 

Result of Filtering B Pkodigiosus after Cleaning Candle iahth Xylol tor Taventy 
FOUR Hours No Antipopwin Ppessure 200 msi Mei cupa 


Time in minutes i 

1 1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 i 

1 4 

Rate per minute in c c j 

60 

! SO 

SO 

SO 

SO 

SO 

SO 

SOj 

70| 

70 

70j 

! 65 

Total HI c p j 

60 

14 0 

22 0 

30 0 

38 0 

46 0 

54 0 

02 0 

69 0 j 

76 0 

1 83 0 

Il09 0 

Result 

0 

1 0 

0 

0 

0 

0 

0 

0 

0 I 

0 

! + ' 

1 + 


There are two indications m Tables X and XI that the filters have been 
freed of the mixture First the medium comes through very much more 
quickly so that with No 3, 73 8 c c is filtered m fifteen minutes m contrast to 
only 30 5 c c m the oiled candle (Table VIII) and ivith candle No 6, 86 9 
c e in contrast to 18 9 c c m the oiled filter (Table IX) Second no bacteria 
came tluough although 2 4 and nearly 4 6 as much medium was obtained m 
the same time as in the oiled filteis The results shoivn ivith clean filters in 
Tables VI and VII should also be compaied Alter thorough washing and 
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dning the two candles, %serc tre-ited as, before with the petrolatum oil imx 
ture aiitoclaicd and tested 

In Tables XII and XIII it is seen that the filtiation is slower and that 
bacteria pass through witlim the time limit of fifteen minutes 'With candle 
No 3 this occurred when 27 5 ec had filteicd m ten minutes and with candle 
No G after 40 5 c e had been collected in fifteen minutes The results are lu 
kcepmg with those shown m fables VIII and IX although it would appear 
that there was more plugging of tlic spaces in the results tabulated in Table 
nil than m Table XIII and a tiaec less m candle No 3 of Table XII The 
filters were again treated with wlol for twenta four horns but not w-ith anti 
formni, autoelaaed and tested 

Much more fluid came through both candles than in the pieiious expen 
monts with “clean” filters and bacteria passed the filter inthm the fifteen 
mmutes of the test It is to be noted hoaicaer that with filter No 3 (Table 
XrV) it required 52 e e before bacteria were found in contrast to the other 
tests on oiled filters viz , 30 5 c c (Table VIII) and 27 5 c c (Table XII) 
It IS true it onla needed eight minutes to filter this 52 c c AVitli filter No C 
83 cc containing bacteria eanie through in ten minutes other expenmeuts 
with this candle when ‘ oiled show a rate of 18 1 c c in fifteen mmutes 
(Table IX) and 40 5 ec in fifteen mmutes (Table XIII) with bacteria It 
is belieied, net ertholess, that oui treatment with wlol alone did not com 
pictelj remote the oilj mixture from the filter 

This tiorl» IS houig continued and a new scries of candles is being care 
fullj measured to determine the pore space so that it can be estimated how 
much of this is filled with the petrolatum paraffin oil or paraffin when the 
dry candles are treated with these substances m solution in ether sjlol 
benzene or other solvent Jfcasiuements are also being colieeted on the 
capillarj pressure the amomit of water absorbed and tlie rates of flow for 
different fluids so that the alterations resulting from the oihng mai be more 
aceuratelj detcrniineU 

The object of this rescaich is to enable us to remoie tlie adsorptive 
character of the surface walls of the niter^nmiln spaces without interfeirag 
too greatlj with the late of filtration it is well known that filtration thiongh 
elaj or poicelaiu candles docs not result in incrclv a mechanical separation of 
haeteria due to their failure to pass the small interstices of the candle hut 
depends ou the action of complicated physical and chemical adsorption and 
other laws, and it is in an endeavor to lessen this adsorptive character that 
this studv IS being followed 

In filtering all manner of substances the loss of valuable constituents bj 
their adhesion to the filter wall Ins been considered inevitable The loss of 
antitoxm from antitoxic serums the disappearance of enzjmcs which are 
supposed to be present in a fluid the complete absence of virus after filtra 
tion experiments shown bj testing with ground up filter to be m the filter 
auhstance, and the inanj othci examples of similar phenomena make the 
development of a bettei method of filtration highlj desirable It is to be 
hoped when the technic for oiling the candles is made more peifect tliat some 
luformation mav be obtained m filtration studies of smallpox and othei 
'irnses 
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There is another equally important side to the problem and that is the 
danger involved m accidentally brmgmg petrolatum or other oily substance 
in contact with filter candles If this occurs between the test for its effi- 
ciency and the actual filtration, the intermediate autoclaving causes a distribu- 
tion of the ody substance over the mtergranular surfaces of the candle and 
may lead to erroneous results This is a danger to be avoided m the filtra- 
tion of anaerobic cultures where petrolatum is employed on the surface of 
fluid media Smce petrolatum and paraffin are so widely used in laboratories 
for lubricating purposes, the chances of this accident occurrmg are multiphed 

CONCLUSIONS 

1 There is a potential danger present m many laboratories of accidentally 
changmg the character of filter candles by permittmg them to come m con- 
tact with small amounts of petrolatum, paraffin and similar substances 

2 These oily substances render the candles more permeable to bacteria 
and somewhat less permeable to fluids Air bubbles also pass such filters 
under lessened pressure 

3 Autoclavmg and ordmary methods of cleaning do not remove such 
substances, and an active solvent, such as xylol, is necessary 

4 Oiled filter candles may be useful m the study of many materials 
where the loss of important constituents by adsorption to the filter walls is 
to be avoided 

5 The application of the Bechhold formula m determining the size of 
the pores of filters would make it appear that these are larger after treat- 
ment with oily substances when actually they must be smaller It is useless, 
therefore, in determining the efficiency of such treated filters 
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THE STANDARDIZATION OP TUBERCDLIN^ 


Bt Joseph D Aeonsov, MD Philadelphia, Pa 


T O determine the "value of the methods proposed for standardizing tuher 
calm, the strength of 10 samples of tubercnlm was ascertained by means 
of the intrademnc mctliod the complement fixation and the precipitin reaction 
These results were compared with those obtained by the Bureau of Animal 
Industry employing the toxic dose of tuberculin as the criterion of potency 
The mtraderraic standardization was earned out on guinea pigs infected 
mtraperitoneally, four weeks previoush with a human strain of B tuber 
cidosis The same dose of 4 different samples was injected mtradermally at 
widely separate parts of the abdomen The doses employed were 0 01 0 001, 
00001 cc, diluted with normal saline to a volume of 0 1 cc Forty eight 
bourn later the results were read and recorded as A B C or D depending 
upon the degree of necrosis, edema or redness 

To determine the strength of tuberculin by means of the precipitin re 
action, amounts of tuberculin ranging from 0 02 c c to 0 0000005 c c were 
added to 02 cc of an immune serum prepared by repeatedly injectmg a 
goat antravenouslj with a living avirulent strain of bovine tubercle bacillus 
After four hours incubation the results were read the next day and recorded 
as SXXX, "XXXf SS, X, trace or negative 

The complement fixation reaction was carried out by adding vaiying 
amounts of the different samples of tubercxdm to a fixed amount of the same 
immune serum used in the precipitm reaction After adding two units of 
fresh guinea pig complement and incubating the tubes for two hours, sheep 
cells and antisheep amboceptor were added and the final results were read 
the next day 

A comparison of the results obtained by the different methods indicates 
that a close agreement exists between the results obtained with the mtra 
dermic method and that obtained by determining the toxic dose On the 
other hand, the results obtained by means of the complement fixation or the 
precipitm reaction do not agree with those obtamed with the first two methods 
This study indicates that the mtradermic method can he utilized to stand 
ardize tuberculin and we suggest that a tubercnlm to be considered of stand 
ard strength should produce a definite edema and redness with 0 001 c c of 
the tuberculm 

From the Henry Fhlpps Institute University ot Pennsylvania PhUadefpfila, 
deceived for publication February 28 1926 
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A NEW TYPE OP MOTOR DRIVEN LONG PAPER KYMOGRAPH* 


D E J -VCKSON, Pn D , 51 D , Cixcixxati, Ohio 


T his kymogiaph has been designed to meet all oiduiaiy leqmiements m the 
■way of a long paper Inmogiaph not only fox student use but also for the 
most e\aetiug leseaicli woxk A vciy large lange of adjustments and a num- 
ber of special, nenh designed facilities are embodied in the construction of the 
kjTnogiaph 

The iiistrarment is diiveii bj'' a small motor nhich runs on either direct oi 
alternating euiTent of 110 volts, thus providing power continually so long as 
ciuient IS supplied The kjmogtaph is compact, sufficiently heavy to resist 
vibrations and is made of metal throughout It is only about two thirds as 
laige as the oidinary makes of long paper lymogiaphs 

The main suppoi"ting stand (1) is made of hea\^ angle non fiimh held 
together bj^ crossbar's at the bottom and by two heavj iron plates (2 and 3) 
at the top A crank ( 4 ) turns a worm which engages m the gear (5) which 
IS mounted on a cjlindei on rvhich is w'ound the small steel cable (6) by means 
of which the mam I-beam and the drums mar be easily and quickly raised or 
lowered The lower ends of the cable (one on either side) are attached to the 
lower end of the square main supporting shaft (23) on winch is pivoted (at 
7) the square non block (24) to which is hinged (at 9) the mam I-beam and 
also the semicircular, slotted plate by means of which lateral adjustment of 
the dnims on a horizontal avis mai’^ be made in any position from horizontal 
to perpendicular on eithei side by means of the bolt (8) which is turned by a 
small rod passing through the bolt head At (10) a rod passes through the 
head of a bolt wdiich loclfs the mam I-beam m am desiied position as turned 
on a perpendicular axis 

The motor (11) by means of the belt (22) actuates a double senes of woim 
and spur gears which greatly reduce the speed of the motor and give a senes 
of ten changes m speed The shifts from one to another of these changes can 
be quickly and easily made (while the motor is I'unning if desired) bj' means 
of the two levei-s (14 and 15) and the lock knob (13) The belt (16) rides on 
two small cone pulleys which sene to double the ten rates of speed produced 
by the gears alone, thus making twentj rates of speed for the shaft on which is 
mounted the worm gear which turns the wheel (17) which, by means of a set 
screw, IS adjustably mounted circularly on the shaft of the right-hand drum 
By loos emng the set screw the drum is thrown out of gear and can be easilv 

chool * mnSnnaU Pharmacolop\ of the Unher'ilt^ of Cincinnati Medical 

Recehed for publication Augu-^t 12 1926 

170 



V XEW TiTE Oi AIOTOl DHUIN LONG PAIEI KiMOORAPH 
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and indcpendentlj turned b\ means of tlic ciauK (19) In tins Asaj the papei, 
which IS pasted around the two drums while the> are tunied down in a hori 
zontal position, is smoked, thus molding the use of a special dram smoker 
Tightening the ahoie sef>seien again throws the drum in gear and transmits 
(through the wheel 17) the full twcntj different speeds to the drum If it is 
cspecialh desned two c\tra cone pullejs can be attached to the motor and to 
the main gew wheel diiic shaft thus donhlmg the twenti pierioiis speeds and 



giving forty speeds to the drum It is also possible to attach a special meehaii 
leal spinning devieo to the right-liand dram if desired 

The siuteh (20) controls the current winch reaches the motor through the 
crtension cord (25) which attaches to anj lamp socket 

At (18) IS shown a special time marking dence which is run directly hi 
the mam drum driving meohamsm This time marker is exceedingly convenient 
and can he readily raised or loweied oi tunied oft the drum altogether at any 
moment desired It is onlv as accurate as the speed of the motor which may 
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vary one per cent or more but in almost all instances is less liable to change and 
error than are other elements involved m the usual type of experiments per- 
formed At any tune the marker (18) can be turned off the drum and any 
other desired time recorder cau be substituted This change, however, I have 
never found it worth while to make in my own work. 

The drums are full twelve inches high and eight inches m diameter A 
record eight or nine feet long and one foot wide can thus be made The posi- 
tion of the left-hand drum can be adjusted by set-screw (21) 

The lock bolt (10) can be readily turned out entirely thus permittmg the 
main I-beam and the drums to be bfted off of the mam supportmg stand 

Just below knob (13) and extending behmd lever (15) is an extra long 
writmg point which can be substituted for writing pomt (18), thus marking 
the time record up to the middle of the drum or higher m case two or more 
rounds of tracings are taken on the same long strip of paper (as would usually 
be the case) 

This kymograph has been mamly constructed for me by Mr George Grath- 
wohl, mechanician in the department of pharmacology The kymograph may 
be purchased from the Max Woeher & Son Company of Cincinnati, Ohio 


AN ADJUSTABLE SPHYGMOSCOPB FOR THE RECORDING 
SPHYGMOMANOMETERS 


By Joseph Eblanger, M D , St Louis, Mo , and W J Meek, Ph D , IMadison, 

Wis 


E ver smce the difficulty first arose of obtaining smtable rubber bulbs for 
the sphygmomanometer de%nsed by one of us,^ and it became obvious 
that some other type of sphygmoscope would have to be developed if the m- 
strument was to be kept available for further use, tests have been m progress 
m an effort to find a smtable substitute While engaged m this search, one 
of us (Meek) found that a clamped-off segment of Gooch crucible tubmg 
was satisfactory for the purpose After trymg out a variety of samples a 
form of rubber known m the trade as “band tubing” was finally found 
which not only is satisfactory but m addition permits of certain adaptations 
which make it superior m three respects to the rubber bulb origmally em- 
ployed These advantages consist first, in the possibility of utihzmg in 
the construction of the sphygmoscopic parts of the instrument, materials 
most of which are qmte readily obtainable, if, indeed, they are not to be 
found on hand in many experimental laboratories , second, m bemg able, by 
means of a simple expedient, to adapt, withm fairly wide limits, the sensi- 
tivity of the instrument to the pressure range of the subject under observa- 
tion, and third, on account of this greater sensitivity, m being able to sub- 
stitute for the compound recording lever with its relatively high inertia, a 

•From the Physiological Laboratories of the Washington University School of Medicine 
and of the Unhersity of Wisconsin. 
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Imr of simple construction and loir inertia This paper describes the mems 
B hereby tliese ends are accomplished and also certain modifications in the 
construction of the sphjgmomanometer that have been made in tins labora 
tory in recent 5 ears with a i lew to simplification of the adjustments neces 
sary to adapt the instrument to changing and special conditions 

THE bPnrOMOSCOPE, SIMPLE FORM 

Fig 1 IS a diagram showing the new sphygmoscope in a form that can be 
put together in anj laboratorj a 1 is a piece of the band tubing (No 12, ly^ 
inch, black rubber) 14 to 15 cm in length, which is drawn over a brass tube 
B, of such an outside diameter (0 97 mches) that the rubber just is not 
stretched by it If this fit be too tight, so that more than 30 mm Hg of dis 
tending pressure becomes necessary to lift the rubber from the ojlmder, it 


J 



Fir 1 — The BPIijEmoscopo latoniton' coMtnictlon X 14 Description In text 

Will be impossible to determine low diastolic pressures The rubber tube 
IS securelj fastened to the cyhnder so as to make air tight the space between 
them In order to keep down the dead space of the instrument the brass 
tube 18 filled with wax or other suitable material, leaiing at one end how 
over, a space deep enough to take a rubber stopper, C, and an air chamber, D, 
5 to 8 am in depth Two holes about 3 mm m diameter (indicated by the 
arrows) are drilled through the brass tube into this air space A hole bored 
through the stopper, C, carries the communication, E, between this air space. 
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and consequent!} between the space under the band tubing, and the remamdei 
of the pressure spaee of the sphygniomanometei The housing, F, of the 
sph} gmoscope is a glass tube (so-called 2 inch) closed above and below by thin 
rubber stoppers, G and H The lowei stopper is piovided with two holes 
through which tlie two tubes of the sphygmoscope base pass, one, E, into the 
inner’ or pressure chamber, the othei, I, into the outer or tamboui space The 
uppei stopper has one hole, J, thiougli which communication is made with 
the recoiding tamboui To substitute this sph} gmoscope foi the one originally 
a pait of the sphygmomanometei it is meiely necessai} to lemove the tambour 
holder and the supporting frame on uhich it rests The tamboui can then 



be supported on a separate stand oi on a rod which any mechanic can erect 
on the base of the instrument The sensitivity (extensibility) of the sphyg- 
moscope can be altered to suit the case under observation bv varying the 
length of band tubing exposed to the stretching pressure This is deter- 
mined b} the distance of the upper ligature securing the lubber to the brass 
tube, from tlie Ion ei *- 

Various tests ha-se been made in order to ascertain the capabilities of 
this new type of sph} gmoscope In the first place the extensibility has been 
determined of different lengths of band tubing tied as described above to 
the inserted brass tube In these expeiiments the pressure distending the 
rubber tube was increased in steps and the volume of an displaced by the 
balloomng tube enclosed in its glass housing was measured by the move- 


•A more convenient method of •vccompHshingr this end is described below 
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meiit of a bead of watei otchiduig tlie lumen of a horizontal glass tube of 
relatnelj iiano%\ bore Pieceding eaoU iucieuieut of pleasure this bead 
was brought back to lU initial position thus eliimnatm^a ineijuahties in the bore 
of the tube as n possiblt souice ot eiioi The lesults obtained Avith band 
tubmg lengths of 2 7 5 1 110 md loh cm iit plotted in Fig 2, m mIucIi 
the horizontal axis guts tlie distendm^ presumes in inm Ilg the 'veitical 
axis the distentions ol tin nibbii in ttinis ot length of the horizontal tube 
used to ineasme the \oluniL ilnngis 

These exudes iniluato liisih (lx intiitnir, piessmes tubes of ■\anous 
length can sustain I lu shmi si Kii^lh 27 (in Hitlistaiids a juessure of 



Flff 3 — Records b> the method of Int rmnt»‘nt tscopeinent obtained in rapid aucceasion 
iTOm one subject, with fom different I ngih <th same as In Fis ) of rubber tube exposed 
namely 6 5 HO jgg inUcatel but otherwise under constant conditions 


oxer 290 mm Hg (the iiiiiit of the runiiometer emploxed in making the tests 
uas 260 nun Ilg) -whereas with the longest tube the limit of extensibility 
IS rapidh approaching at a distending pressure of 174 mm Hg Ob\ioxLsly 
tie absolute -values obtained will larv somewliat according to the properties 
of the particulai specimen and the age of the rubber 

Tie curves indicate, secondlj that the -solnme oscillations produced bj 
0 gnen pressure oscillation will decrease as the basal pressure decreases 
This behavior is visualized in Pig 2 bj dropping from the etmes at 10 mm 
Hg intervals perpendiculars equal ra length to the volume change produced 
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by tbe corresponding 10 mm Hg pressure change The inherent properties 
of the sphygmoscope, therefore, would tend (a) to counteract the increase m 
oscillation amplitude whieh is one of the signs of systolic compression and 
(b) to give a picture resembling the mdex to diastolic compression, namely, 
a decrease in the amplitude of the oscillations 

(a) Inasmuch, however, as the best index to the systolic pressure is the 
change in the form of the oscillations*-’ ® the type of extensibility exhibited 
by the sphygmoscope does not interfere with the reading of the systolic 
pressure 

(b) To be m a position to estimate the degree to which the readmg of 
the diastohe pressure might be influenced by this property of the sphygmo- 
scope it is necessary to have clearly m mmd the oscillatory sign of diastolic 
compression It is not, as is usually stated in the textbooks, the last of the 
highest oscillations Neither is the diastolic pressure correctly marked by 
the first decrease in the size of the oscillations recorded during decompres- 
sion Eather, it is the point where the accelerating decrease changes into a 
retardmg decrease in amplitude To state this in another way, the sign is 
the point of inflection of the curve of amphtude decrease * This, presumably, 
IS the same as the point selected by MaeWilliam and Spencer®, namely, “just 
after the abiupt diminution” in oscillation amplitude Now, a glance at the 
curves of extensibility of the band tubing (Fig 2) shows that though the 
vertical lines (oscillations) decrease m amplitude with decompression, there 
IS nowhere a point of inflection m the curve of amplitude It is also clear 
that any tendency on the part of this behavior of the sphygmoscope to 
obscure the diastohe sign could be minimized by usmg a length of band 
tubing that yields in the region of the diastohe pressure a nearly hnear 
curve The curve obtamed with the 2 7 cm tube is practically hnear up to 
piessures of 120 mm Hg, or more, that of the 5 5 cm tube up to 90 mm Hg 
whereas m the case of the 11 and 16 8 cm tubes the Imear ranges are con- 
siderably more limited “When we are dealing with normal diastohe pres- 
sures, therefore, the properties of the band tubing, up to lengths of 5 5 cm , 
would not interfere appreciably with the diastohe sign, mdeed, owmg to 
the peculiar characteristics of the sign, no confusion could result even in the 
case of the longest of the segments 

To put to a practical test the questions raised by these considerations 
the sphygmoscope employed above was attached to a sphygmomanometer 
and records were obtamed from one and the same mdividual, while mam- 
tammg constant all conditions exceptmg the length of band tubing The 
lengths tested were those used m obtaining the data for the four curves 
reproduced m Fig 2 The records, shown m Fig 3, were made by the 
method of mtermittent escapement It can readily be made out by simple 
mspection, but much more clearly by plottmg the amplitude of oscillation 
(average height of the oscillations at each compressing pressure) against 
the compressing pressure (Fig 4), that there is an mflection m the declme 


•HeUIerer unaware of Uie previous "nork on this subject, redescrlbes this change in 
form as a sign of svstollo compression Neither does Hedlger know that instrument with 
whicii continuous decompression records of the pulse can be made have been available ror 


many years 
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in amplitude that occurs during decompression In three of the records this 
inflection (indicated by the arroivs) appears between 80 and 70 mm Hg, in 
the fourth record it follows 70 mm 

The systolic sign namely, the first clear increase in the spread of the 
limbs at the base of the pulse ware in each of the four records appears 
in the 120 mm senes of oscillations, and is peifectly definite, except in 
the case of the record obtained through the medium of the shortest segment 
(27 cm ), in which the oscillation ampbtude is so small that details of form 
are obscured by the friction between the writing point and the paper But 
even here the sign is not entirely effaced 

When these blood pressure records are considered in relation to the cor 
responding eunes of extensibility of ihrs particular sample of band tubing. 
It becomes perfectly evident that the 5 5 cm length is adequate for the 



determination of normal arterial pressures The oscillation amplitude it 
gives IS quite sufficient, its extensibility covers a wide enough range (up to 
180 or more mm Hg) , and the diastolic oscillations are written in the range 
(up to 90 mm Hg) , within which the cxtensibihty curve of the rubber still 
is praetically linear A tube 10 to 12 cm long, it is seen, would under nor 
mal conditions give an oscillation that is higher than is really necessary 
Bnrthennore, the extensibility of a tube of that length moreases in such a 
Way that pressures exceeding 160 mm Hg could not be satisfactorily meas 
«rcd with It These characteristics, however, are yust the ones that would 
faeihtate the measurement of the arterial pressures in conditions of hypo 
tension Finally, for the determination of the arterial pressures in cases of 
liypertension it would be necessary to have a sphygmoseope that would 
record oscillations up to 250 to 300 mm Hg, this, the shortest (2 7 cm seg 
ment) would do In hypertension cases, furthermore, the oscillation amph 
tude would probably be considerably higher than in the normal records 
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slioivn in Fig 3 and Fig 7, for along with the inciease in aiterial pressuie 
there usually is an increase in pulse piessuie also 

To record satisfactoiily the oscillations tiansmitted by the lubbei bulb 
spbygmoseope a compound leimr uas necessaiy, a simple lever suffices with 



riff 5 — ^The sphj gmomanoraeter as non constructed 
A = compound stopcock 
n = sphj gmoscope 

C = sliding sleeve for the adjustment of the sensiti\ Itj of the sphj gmoscope 
D = band tubing 
E = tambour -^vlth simple lever 


the present spbygmoseope, to which the lecoids reproduced in Figs 3 and 
7 bear witness Not only is construction thus simplified but inertia also is 
diminished and consequently instrumental deformation of the recorded pulses 
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Hih gmoscopc fogetliei with an arm bind and pnnip form a ton 
leiuent and iccnnte sph>gmognp}i nhicli can be used lu connection with i 
pohspln gmogrnpli in the luamm sngotsted h^ Halsci 


THE SPHlOMO^fOIL ON Tllf MOmFlED SPIIlGMOil \NOMtTER 


The foregoing consnlcntions intl obseiiations clearh indicate tla id 
■vantages that are to bo gimed b\ idiptmg the new form of sphvgmoscope to 
the spUvgmomanometor * The manner m which this has been done is mdi 
Gated in Pig 5 which pictures the entue spin gniomanometei as it is con 
strueted m this laboriton V detidod description o{ the instrument as a 
whole is uutiecessari \cithci netd i dotiiled desciiption be gneii of the 
sphjgmoscope since the method ol putting togethei the simpler form de 
scribed aboAC, suffices to indKate tiu constnietioii of the shop made form 
It IS neeessarv howetci to c dl attention hcie to the deMie tint has been 
added to facilitate changing the bngth of bind tubing c-sposed to the com 
pressing pressure 

This IS aceomjibshcd h\ a met il tube whnh sinks o\ti the bami tubing 
from abose and thus preteuts tin pirts ot the nibbei covered b\ it from 
extending under the distending pressure \Nith iiisutcd metal ct Under uul 
band tubing oxactiv of the dmunsions specified above a piece of Mielbv 
*iteel tubing (C Fig 6 inches Jong IVg incJics m outside dinmetei and 
dumber 16 gauge docs perfeefh foi this purpose Tlie motion ot the metal 
sleeve over the rubbci tube is f icilitnbd bv kc« piug the sui faces covered with 
powdered soapstone and bv advancing the s|fe\e with a spiial motion To 
prevent leakage in tlie tambour spact an a<vuiatc sliding fit between the steel 
Itibc and the brass top oi the splivgmostop* vs luccssan 

It might be added that the ictoiduig tiinbmn now connects cbiceth with 
the spin graoscope bv raeams of a conical joint It is therefore a simple matter 
to remove the tambour for the puipose of str^lcliiiig its head or m order to 
lecord with it the oscillations upon another than the Ivmograph attached to 

^hv gmoiiianoraeter 


Advantage is taken of this opportiimtv to desmbe also certain changes 
in the compound stopcock winch though introduced some vears ago have 
never been published Tliese alterations have been made lu order to facih 
tate the determination of the pressures bv the method of intermittent escape 
ment and also the adjustment of the capiUan openings into the tambour and 
pressure spaces Fig 6 gives the plan of the new stopcocl The dtsigna 
tious are now on a dial attached to the plug of the stopcotk awd aie 
OtOSED JNT STOV, CLOSED FAST and OtT Vs heretofoie at posi 
tion IK the pressure space can be inflated while the tamboiu lieacl is pro 
tected bv an opening connecting the tamboui space freeh with the eitenor 
At CIiOiSCB the tambour and pressure spaces both are closed with the oveep 
tion of a verj uunute leak m the foimer {now adpistable bv means of a 
huurled screw under the tambour) provided m ordm to eliimnate the effects 


parts reaO% for attachm rtl to Instruments obtained In rocent jenr*; from Schneider 
Almmf!? ** the Bphjffnjomanometer o a whole can b** siippHcd b> Mr John H 

authn^r mechanical t>cpartmpnt VV«sWnston 1 nWer U> School ot M aiclne to whom ihp 
iura are indebted for valuable assistance tn worKIng out manj of tho mechanical letafls 
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■CW R ThP rnm-nnund stovcocK A. front view, B, section at the level of the tube T, 

at the level of the tube P connecting with the 
connecting -mth that Is ^Signed for reading from the front of the Instrument 

E ^iret fiSicatS the oneratl^ poslUon of the stopcock The openings through 
(Uke nh.^Sl ariing?d oS two circles those on the outer clrde connecting with the 

the top of the ptag arc ^^u™er°tube T, *ose on the Inner circle with the pressure space 
tambour rp SP ET FP, and FT are adjustable by means of toe 

S\h0?^TA'" The^^ipfnl^gf o/frkfv';' In an> 'given procedure arc on the radius passing 
through the corresponding designation 
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of \enou3 engorgeineut and muscular niorement on the general le^el of the 
loTer At JNT (intermittent escapemenf) the compression diminishes at a 
rapid rate, controlled b\ the scicu oaci the opening, IP, and at the same 
time the tnmhour space is m free communication with the exterior, and 
when the cook is turned bach to CLOSED the instrument records the oscilla 
tions under tlic new compressing pressure thus obtained Bj dropping the 
compressing pressure in this iiai in steps of 5 or 10 mm Hg determination 
can readilj be made of the arterial pressures bj the method of intermittent 
escapement (see Pig 3) 

The remaining positions of the stopcock sccorapbsh what was done bj 
the whole of the coek originalh At SLOW the air escapes slowly from the 
pressure space (through SP), and at the same time undue sinking of the 
tambour Lead is obaiatcd b3 an adjustable leak, ST The arringements are 
the same as at FAST except that hci o the adjustments (bj the screws over PP 
and PT) should be such as to permit of a somewhat more rapid fall of the 
compressing pressure At OUT the tambour space and the pressure space both 
open froeh to the c’vteiioi Tlie i ites of an eseipc from the pressure space 



Pigr "~-Tw’o reconJa made In succession from the same uhject by the method of con 
j^uous escapement the upper with l2 Cm of band tublns’ exposed the Jotrer with 6 5 cm 
Aae marker alfiTwIllnff the sounds writes mm ahead of Oie pulse marker Jn the upper and 
ahead in the lower recoitl 


and the rates of entrance of air into the tambour space are determined by 
adjustment of the screws in the stopcock all of which are now plainly in view 
and accessible from above (see Pig 5) 

In Pig 7 are recorded two determinations made by the method of con 
tinuous escapement with the new apparatus Both traemgs were obtained 
Ifom the same subject, the upper with the sliding sleeve withdrawn so as to 
aspose 12 cm of the band tubing m the sphygmosoope, the lower with 5 5 
am of the band tubing m use The mlvent of the first Eorotkoff (pistol 
shot) sound and the change of the sounds from those of the third to those 
the fourth phase (dulling) were oh ectivelv signalled while making these 
records The marks, A, signathng the advent of sound, fall, as can be seen, 
1 to 2 pulses later than the graphic sign (the first change in the form of the 
pulse) And the marks B, signalling the dulling of the sounds, fall precisely 
ut the pomt where the accelerating decline in pulse ampbtude changes to a 

«tardmg dechne 



A CONVENIENT METHOD OP COLLECTING SLIALL AMOUNTS 

OP SERUM* 


By Max Shawekek, M D , Dover, Ohio 


I T PREQUENTLY oceurs in the collection of small amounts of serum, such as 
complement serum from the guinea pig, that a few red blood cells wash 
away from the clot and interfere mth pipetting off the serum without con- 
siderable waste A method which we use, easily lemoves this objection and 
giTCS the maximum yield of serum from a given amount of blood The process 
consists of collecting blood from cardiac puncture, carotid section, venipunc- 
ture or other method and placing it in Petri dishes at room temperature for 
a half hour About 5 to 10 c c is the optimum amount of blood per standard 
100 mm dish The dish is slanted slightly so that the blood will not completely 
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cover the bottom of the dish, leaving a small area in Avhich to collect and pour 
off the serum After the clot is well organized it is cut with a needle or knife 
in small lines radiating to the bare spot in the Petri dish The serum then 
gravitates to the bare side of the dish taking perhaps an hour or even overnight, 
as in guinea pig complement collection Into a dry 15 c c centrifuge tube is 
placed a small piece of absorbent cotton A little shaking may be required to 
throw it to the bottom of the tube The serum from the Petri dishes with any 
reasonable amount of led blood cells which loosen from the clot is now poured 
into the centrifuge tube After a brisk centrifuging, the cells will gravitate 
through the cotton and pack below it Then the tube can be completely inverted 
and the serum decanted without disturbing the cells packed under the cotton 
pledget Serum so eoUected is entirely free of turbidity due to accidental ad- 
mixture of red blood eells and is usually hemoglobin stained 


•Received for publication June 11 192G 
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Pack, G T Tho Pathology of Bums Arch Path and Lab Hod , May, 1926, i, No 5, 
767 


Various ctiologie agents may bo responstblo for causing bums and scalds dry heat, 
moist heat of various kinds, tho actual llnmc, heated solid bodies electncity, roentgen rays, 
tftdiun, sunlight and caustic chemicals 

Thermal traumas aro best classified m si-v degrees to denote tho various depths of tis 
sue invaded or destroyed. Tho local tissue changes progress through the various stages of 
destruction or burning, inflammation and sloughing and finally regeneration and repair The 
amonnt of local tissue destruction vanes from aunplo erythema and tho degrees of vesication 
to an involvement of the entire epidermis, dermis, subcutaneous tissues and even muscle and 
bone, when there is great intensity or prolonged contact of tho heat Scarring is inevitable 
when the papillarj lajcr of the skin is destroyed 

The hvor, brain, bono marrow, and kidneys of the burned patient may exhibit hyper 
emia, focal necroses and parenchymatous degenerative lesions The suprarenal glands are 
swollen and deep red owing to hyperemia and ecchymotic areas of hemorrhage among the 
parenchymal cells Tho spleen, the lymph glands and the solitary and agminated lymph 
nodules of the intestinal tract are tho scats of tonne focal necroses occurring in the centers 
of the germinal follicles This necrosis is quickly followed by the rapid proliferation of 
endothebal leacocytes. 

The erythrocytes undergo certain alterations in structure and disturbances of function 
I^Qcopoicsis IS stimulated by the bom toxin, eo that leucocytosis occurs with an increased 
percentage of neutrophilic polymorphonuclcars A predisposition to thrombosis exists bo- 
eaose of the leucocytic disintegration, tho venous stasis and tho viscidity of tho concentrated 
Wood. A goodly portion of tho visceral pathology has been attributed to the piesencD of 
minute capillary thrombi Tho rapid and continuous loss of fluid from the blood in burned 
patients quickly induces a marked concentration of the blood This becomes a factor of tho 
freatest importance in the development of tho syndrome cliaractcnstic of bums, and a fac 
tor of pnme significance in the fate of tho person concerned Changes observable m the 
chemical composition of tho blood during bums vary nt most only slightly from tho normal 
limits. 


The urine is subjected to certain quantitative and qualitative alterations, such as oli 
gona, albummuna, albumosuria, and ncetonurm 

The hypothetic burn toxin has its source of ongin in the burned tissues from whence it 
w absorbed and circulates m tho blood, being earned by the red blood corpuscles The exact 
Batare of the bum toxin is as yet unknown, but it is probably closely related to the primary 
secondary proteoses or to other products of protein disintegration 
Tbc most common complication of bums and scalds is a secondary pyogenic infection 
the burned area Other complications which occasionally occur arc nephritis septicemia, 
wound hemorrhage, meningitis, apoplexy, pneumonia, amyloid infiltration of the 
^scera and cicatricial contractnral deformities The inconstant duodenal ulcer of bums is 
110 either to tho irnfant action of the bile, which owes its injurious ability to its content of 
® presumptive bum toxin, or to the production of infarction of the duodenal mucosa by 
sepbe embob 

Electnc bums occur at tho areas of greatest resistance to the current, particularly at 
of entrance and exit The electnc bom is charactenzed by extensive sloughing 

^ issue, delayed healing and the absence of vesicles The type of lesion produced by light 
S vanes according to whether the mechanical or thermal action of the electncity pro 
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Hodgkin’s disease composed tlie majority of eases Females tended to have the different 
forms later in life than males 

At all ages except at the age of puberty the number of males exceeded the females, 
and a relatively large percentage of women had the condition at or near the time of the 
menopause 

The duration of lymphoblastoma in the females was apt to be longer than in the males 
It tended to be longer in men over 35 years old and in women under 25, than in younger 
males and older females, except when the latter were from 33 to 44 years of age 

Comparisons between the lengths of the course of disease m irradiated and nomrradi 
ated patients do not indicate that such treatment significantly affects the duration of lympho 
blastema It may do so in selected cases and yet can be blamed, in cases of short duration 
m the patients that were below the age of 24, for the greater incidence of those m which 
irradiation was given than those in which it was not 

The chances of Ijnnphoblastoma lasting long were relatively great for those first irradi 
ated when their disease was in an early stage However, the duration of any such case can 
be paralleled by one given no special form of therapy 

Surgery probably can influence beneficially the duration of some cases of lymphoblas 
toma, particularly if it is employed early and thoroughly and is followed by irradiation 
The type of case usually treated early by surgery or by irradiation is apt to be the 
same as that destined by nature to last a long time 

The average duration of lymphoblastoma in the 401 deceased patients was 2 76 years, 
yet about 10 per cent of both the irradiated and nonirradiated had the disease for six or 
more years A greater percentage of the seventy six living patients have had lymphoblas 
toma this long duration of time Although among them the frequency of surgical and early 
irradiation treatment is greater than for the deceased group, the treatment by modem meth 
oda will explain at the best but partially the increased percentage of cases of long duration 
Irradiation is imdoubtedly of great value to patients with lymphoblastoma, it allevi 
ates symptoms, decreases the size of lesions, and improves the patients' efiiciency, in spite 
of the fact that it does not appear to influence importantly the duration of the disease 

Mann, T C , and EoUman, J L Liver functional Tests Arch Path and Lab Med , 
May, 1926, i. No 5, 682 

The most important of the tests suggested for measuring hepatic function have been 
studied in normal animals, animals with an Eck fistula, animals with permanently reduced 
amounts of hepatic tissue, and animals with the bver completely removed As a result of 
these observations, a few positive statements can be made relative to the functional capacity 
of tho liver, a few suggestive signs of hepatic deficiency can be presented, and the tests of 
hepatic function suggested can be evaluated by means of a standard techmc 

The bibrubinemia which follows removal of the greater portion of the liver is but tran 
sitory, and the remaining portion of the bver is soon able to excrete all of the bile pigment 
formed m the animal Partial removal of the liver has httle demonstrable effect on the rate 
of disappearance of dyes injected into the blood nnless the amount of dye injected is exces 
sive, although complete retention of the dye is easily demonstrated in the completely dehepa 
tized animal The carbohydrate metabolism of animals with greatly reduced amounts of 
hepatic tissue, so far as tests of hepatic function are an indication, is also maintained at an 
approximately normal level, and only slight differences from normal may be found m tho 
amount of sugar in the blood The uso of glucose or levulose tolerance tests also fails to 
bnng out any marked deviation of these animnls from normal The marked changes in the 
formation of urea, accumulation of ammo acid and excretion of ammonia, which are specific 
in the dehepatized animal, are difficult to demonstrate m the animal with greatly redocefi 
hepatic tissue The decrease in the destruction of nno acid, however, may be demonstrated 
in animals with reduced hepatic tissue Physiologic reactions followmg the admimstration of 
certain toxic substances may indicate that the reduction in the amount of hepatic tissue re 
duces the animal 's tolerance to these substances, but the chemical tests employed do not show 
any extensive decrease m the rate of conjugation of these substances. 
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By tins ptocci3uro tho tubercle baciiU aro almost ohvays found Tlioj arc usually gran 
uhr aod arranged in nn*’-»cs Sometjmes tlicj aro isolated and some aro found in contact 
with po^TnoTphonuclcarg There nnv be only a rcry fmy but nith a good preparation and 
with a properly lighted micro«^Qpo thej can be easily seen 

"When this procedure is usi.d there is no danger of mistnlving smegma bacillus for the 
tnborclo bacillus os all tho bacteria seen aro tubercle bacilh 

By this method po«Jitiio revulfs mai be expected m S6 per cent of cases 

Reiter H Tbo Cultivation of Pure Cultures of Splrocheta Pallida Splrocheta Dentlum 
and Spirocheta Eccurrenlls Khn \^ehn Jlarch 12 1D2C, \ 4H 

The boat medium for Sp pallida nod Sp dcntiimi js a mixture of equal parts of horse 
’»crura and normal sahno uith Btonlc ;»ern of r-ibbit or guinea pig kidney or hrer 
The following arc useful liquid media 
A liquid mcdunn for i>jnroc}i tn imlluia 

3 formal rabbit scrum is mnid with a 1 per cent noeaiosal solution and pieces of the 
brain of these animals arc inserted This mixture la kept for twenty four hours at a tern 
poralurc of bO C Its stt-nlity is controlled for taentj four hours at a temperature of 37 C 
Tho inoculation is performed mth cnpilhnes Sterile paraffin oil or white vaseline is 
U‘*cd for the coloring The incnbation is nnde at 37 C 

The optimum of the growth is on the fourth or fifth dnv Tho culture^ remain trans 
parent and odorless The remoculation is made on tho seventh day 

2 Human or cattle liver I'l kept for fortv eight hours at a tempcntUTc of 37 C The 
secreted fluid is filtered and its gtcrihti is controlled This autoly nto is mixed in equal 
parts with a 1 per coat nomiosal a citc^ (autolysate normopal a cites) 

The inoculation, coloring and incubation aro tho same ax m 3 

The optimum is on the second dai There i< no umri < ipir change m the medium 
and no odor Tho rcinoculation Js made on the fourth dar 
P Liquid medtum for Spirochcta dentium 

1 Normal mutton sorani is mixed with a 3 per tint nermo al solution and pieces of 
rnbhit or guinea pig brain arc inserted Heating mil steribti text n« in 3 A 

Tho inoculation, coloring and incubation are the xnme a m 3 / 

The optimum is on tho fourth or filth dav 

The smell 18 typical for ^p deotium the maeroscopit opa«it\ is seen to settle in the 
form of a greyish white cloud The rcinoculation is made on the seventh day 

2 This IS the same procedure, onlv replacing mutton scrum bv rabbit serum The 
growth 13 slower, the optimum is on the fifth or sixth dav The moll is typical but there is 

I’O scdiraentatiom 

C Liquid medium for Sp rccurrcntts 

Tho medium is the same ns for Sp pnlbda but tlit addition of a quantity of fresh 
«lcnle guinea pig blood omoanting to 20 per cent of the total is necexsaTv 
The inoculations, covering and incubation arc the amc as in 1 4 
The optimum is on the fifth day There arc no macroxoopic changes The romocula 
U muio on tho siith day 

^“01, o E and Isaacs E LymphoWastoma (Malignant liyjnphoma) Ago and Sei 
Incidence Duration of Disease and the Effect of Koentgen ray and Eadluin Irradia- 
tion and Surgery Jour Am Jted Assn April 17 J92C, Lcc-cti 1185, April 24 
IMO, beem, 1205 

Four hundred and serenty scocn cases of all types of lymphoblastoma extdnding 
fniphatic leutcmin, hare been studied Pour hundred and one of the patients aro dead, 238 
ncTe treated by roentgen ray or radium irradintrons, and 163 were not Sixty eight per cent 
” nil were males 

mo ° lyniphobiastoma most frequently began rrere from 20 to 24, when 

cent hi Hodgkin type The next nges when persons were most sus 

'P 'Wo were from 35 35 tl„3 i,fc other forms of lymphoWastoma than 
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Hodgkin’s disease composed tlie majority of cases Females tended to have the different 
forms later in life than males 

At all ages except at the age of puberty the number of males exceeded the females, 
and a relatively large percentage of women had the condition at or near the time of the 
menopause 

The duration of lymphoblastoma in the females was apt to be longer than in the males 
It tended to be longer in men over 35 years old and in women under 25, than in younger 
males and older females, except when the latter were from 33 to 44 years of age 

Comparisons between the lengths of the course of disease in irradiated and nomn-adi 
ated patients do not indicate that such treatment significantly affects the duration of lympho 
blastema It may do so in selected cases and yet can be blamed, in cases of short duration 
in the patients that were below the age of 24, for the greater incidence of those m which 
irradiation was given than those in which it was not 

The chances of Ijnnphoblastoma lasting long were relatively great for those first irradi 
ated when their disease was in an early stage However, the duration of any such case can 
be paralleled by one given no special form of therapy 

Surgery probably can influence beneficially the duration of some cases of lymphoblas 
toma, particularly if it is employed early and thoroughly and is followed by irradiation 
The type of case usually treated early by surgery or by irradiation is apt to be the 
same as that destined by nature to last a long time 

The average duration of lymphoblastoma in the 401 deceased patients was 2 76 years, 
yet about 10 per cent of both the irradiated and nonirradiated had the disease for six or 
more years A greater percentage of the seventy six livmg patients have had lymphoblas 
toma this long duration of time Although among them the frequency of surgical and early 
irradiation treatment is greater than for the deceased group, the treatment by modem meth 
ods will explain at the best but partially the increased percentage of cases of long duration 
Irradiation is imdoubtedly of great value to patients with lymphoblastoma, it allevi 
ates symptoms, decreases the size of lesions, and improves the patients’ efficiency, in spite 
of the fact that it does not appear to influence importantly the duration of the disease 

Mann, T C, and EoUman, J L Liver Eunctional Tests Arch Path and Lab Med, 
May, 1926, i. No 5, 682 

The most important of the tests suggested for measuring hepatic function have been 
studied in normal animals, animals with an Eck fistula, anunals with permanently reduced 
amounts of hepatic tissue, and animals with the liver completely removed As a result of 
these observations, a few positive statements can be made relative to the functional capacity 
of the liver, a few suggestive signs of hepatic deficiency can be presented, and the tests of 
hepatic function suggested can be evaluated by means of a standard techmc 

The bibrubinemia which follows removal of the greater portion of the liver is but tran 
sitory, and the remaming portion of the bver is soon able to excrete all of the bde pigment 
formed m the animal Partial removal of the liver has little demonstrable effect on the rate 
of disappearance of dyes injected into the blood unless the amount of dye injected is exces 
sive, although complete retention of the dye is easily demonstrated m the completely dehepa 
tized animal The carbohydrate metabolism of animals with greatly reduced amounts of 
hepatic tissue, so far as tests of hepatic function are an indication, is also maintained at an 
approximately normal level, and only slight differences from normal may be found in the 
amount of sugar in the blood The uso of glucose or levulose tolerance tests also fails to 
bring out any marked deviation of these animals from normal The marked changes in the 
formation of urea, accumulation of amino acid and excretion of ammonia, which are specific 
in the dehepatized animal, are difficnlt to demonstrate in the animal with greatly reduced 
hepatic tissue The decrease in the destmction of unc acid, however, may be demonstrated 
in ammals with reduced hepatic tissue Physiologic reactions following the admimstration of 
certain toxic substances may indicate that the reduction m the amount of hepatic tissue re 
duces the animal 's tolerance to these substances, but the chemical tests employed do not show 
any extensive decrease m the rate of conjugation of these substances. 
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Jn snmmantijiff the results of tho oxpenmcnts, as tho 7 would appear to apply to the 
climcal tests of hepatic function, tho following can bo suggested There appears to be no 
physiologic basis for many of tho testa employed to measure the functional capacity of the 
liver So far as carefully controlled experimental data may apply to such problems, most of 
the tests should bo di carded. Some of these tests which could not be proved experimentally 
to have any value in a known and controlled condition of hepatic deficicney may bo of value 
clinically, cither because they aro an index of disease, not neccssanly wholly hepatic, or be 
causo spontaneous disease of tho hrer may affect tbo fuaettoa di/fercntly from experimental 
procedures, or because man may bo somewhat difforcnt from tho dog However, the value of 
such tests should bo accepted only with data obtained in cases in which the hepatic disease la 
proved cither by a dcflnito clinical diagnosis or anatomically at operation or necropsy 

Tho tests which would appear from these cxpenincntal data to have value in relation 
to estimation of tho function of tho hvor arc as follows The van den Bcrgh tests for bill 
rubm in tho blood should bo of value os a mcasuro of a condition m which the liver is either 
directly or indirectly, but not necessarily prcdoimnantl), affected Tho physiologic basis for 
the use of the dyes which havo been employed as tests of hepatic function is the fact that 
(hey appear to bo excreted mainly by tho liver Erpcnmentallj the hepatic function could 
not bo sufficiently diminished to show a definite relation of hepatic insufficiency to retention 
of dye Since, however, Ihero is a defirulo retention of the dye in certain cases in man, this 
would appear to bo ono of those teats whoso value can bo determined only by its careful and 
controlled uso clinically as has been dono by Kowntreo anti bis associates There is a definite 
experimental basis for tho elaboration of a test of glycogen mobiliration which might bear 
the same relation to tho activity of the liver in relation to carbohydrate metabobsm as the 
quantitative bilirubin test docs to pigment metabolism 

Tho best test of functional deficiency of the liver in the dog which has been found is 
ha ed on the facta that destruction of unc acid depends on the liver that this £s the most 
easily injured of the known functions of tho liver, and that the amount of one acid excreted 
m tho QnBfl appenrs to bear a definite rchtton to hcp'iUc damage This test 2 s easily per 
formed by determining the amount of unc acid eliminated in the unno during a standard 
penod of tune following tho ingestion of a standard meal with high content of pnnn 
Whether or not such a test will bo of value in man remains to be proved 

I’laQt, A Bllharzla Infectton In an Apparently Normal Appendix Vreb Path and Lab 
Mei, May, 1926, j, No 5, 712 

Beport, illustrated with eleven microphotographs of a case in which ova of Schistosoma 
hematohium were found in sections of an apparently normal appendix removed in the course of 
operation for retroversion Ova wore later found m the feces and in sections from the 
cervix. 

Wtidman, P D and Sonderman, r W Hypercholesterolemia The Normal Blood Oholes 
terollhgares for Man and the Lower Animals Arch Dormat and Syph-, November 
1925, G79 

A review of the findings of vations workers using a variety of methods gravimetnc 
“lonmetnc, and spectrometnc, nnd of fho authors’ results with tho Myers Wardcll tcchuio os 
oodiCed by Kan and Oscr 

The normal cholesterol values were determined for four men three monkeys four dogs 
®ur cats, four rabbits and three gninea pigs each being tested on four or five occasions 
The average normal values obtained were 


Man liO-im mg per cent 

Monkey 121-136 mg per cent 

Dog 111-118 mg per cent 

Cat 94-100 rag per cent 

Guinea pig 81~ d7 mg per cent 

Rabbit 64- SO mg per cent 
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Hodgkin’s disease composed tke majority of cases Females tended to have the different 
forms later in life than males 

At bU ages except at the age of puberty the number of males exceeded the females, 
and a relatively large percentage of -women had the condition at or near the time of the 
menopause 

The duration of lymphoblastoma in the females was apt to be longer than in the males 
It tended to be longer m men over 35 years old and in women under 25, than in younger 
males and older females, except when the latter were from 33 to 44 years of age 

Comparisons between the lengths of the course of disease in irradiated and nonirradi 
ated patients do not indicate that such treatment significantly affects the duration of lympho 
blastema It may do so in selected cases and yet can be blamed, in cases of short duration 
in the patients that were below the age of 24, for the greater incidence of those in which 
irradiation was given than those in which it was not 

The chances of lymphoblastoma lasting long were relatively great for those first irradi 
ated when their disease was m an early stage However, the duration of any such case can 
be paralleled by one given no special form of therapy 

Surgery probably can influence beneficially the duration of some cases of lymphoblas 
toma, particularly if it is employed early and thoroughly and is followed by irradiation 
The type of case usually treated early by surgery or by irradiation is apt to be the 
same as that destined by nature to last a long time 

The average duration of lymphoblastoma in the 401 deceased patients was 2 76 years, 
yet about 10 per cent of both the irradiated and nonirradiated had the disease for six or 
more years A greater percentage of the seventy six li-ving patients have had lymphoblas 
toma this long duration of time Although among them the frequency of surgical and early 
irradiation treatment is greater than for the deceased group, the treatment by modem meth 
ods will explain at the best but partially the increased percentage of cases of long duration 
Irradiation is undoubtedly of great value to patients with lymphoblastoma, it sUevi 
ates symptoms, decreases the size of lesions, and improves the patients’ efficiency, in spite 
of the fact that it does not appear to influence importantly the duration of the disease 

Mann, P C , and BoUman, J E Liver Punctional Tests Arch Path and Lab Med , 
May, 1926, i. No 5, 682 

The most important of the tests suggested for measuring hepatic function have been 
studied in normal animals, animals with an Eck fistula, animals with permanently reduced 
amounts of hepatic tissue, and animals with the liver completely removed As a result of 
these observations, a few positive statements can bo made relative to the functional capacity 
of the bver, a few suggestive signs of hepatic deficiency can be presented, and the tests of 
hepatic function suggested can be evaluated by means of a standard technic 

The bibrubmemia which follows removal of the greater portion of the liver is but tran 
sitoiy, and the remaming portion of the bver is soon able to excrete all of the bile pigment 
formed in the animal Partial removal of the bver has little demonstrable effect on the rate 
of disappearance of dyes injected into the blood unless the amount of dye injected is exces 
sive, although complete retention of the dye is easily demonstrated in the completely dehepa 
tized animal The carbohydrate metabolism of animals -with greatly reduced amounts of 
hepatic tissue, so far as tests of hepatic function are an indication, is also maintained at an 
approximately normal level, and only abght differences from normal may be found in the 
amount of sugar in the blood The use of glucose or levulose tolerance tests also fails to 
bring out any marked deviation of these animals from normal The marked changes in the 
formation of urea, accumulation of ammo acid and excretion of ammonia, which are specific 
m the dehepatized animal, are difficult to demonstrate in the animal -with greatly reduced 
hepatic tissue The decrease in the destruction of unc acid, however, may be demonstrated 
in animals with reduced hepatic tissue Physiologic reactions following the administration of 
certain toxic substances may indicate that the reduction in the amount of hepatic tissue re 
duces the animal ’s tolerance to these substances, but the chemical tests employed do not show 
any extensive decrease in the rate of conjugation of theso substances. 
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Figurea aie also quoted from the liteiatuie for vauous other animals 
As far as can be told at present the normal values foi man lie between 160 and ISO mg, 
though influenced by diet and the method emplojed 

In animals there is no apparent relation between the diet and the blood cholesterol 
There are so many possibilities of eiror m luirent coloiimetrie methods that each worker 
should flrst run normal oontiols for himself when dealing with animals 

Zamorani, V Biliiubin in Feces and Meconium of Niusing Infants Clin Pediatr , 1925, 
xxin, 9 

The feces of nursing infants contain unaltered bilirubin, the feces of cluldren o\er one 
year of age contain onlj urobibn and urobilinogen 

Bile secretion begins in the sixth fetal month and bihierdm appears in the meconium 
In the first eight days of life the bihnibin excretion is about 0 13 per cent of the fetes, de 
creasing to 0 01 per cent after six months 

Meulengracht, E , and Iverson P Blood Sugar in Pemlcicus Anemia Dcutsili khn 
Med , 1925, cxlvni, 1 

In a senes of 250 exammations a moderate inciease in blood sugai was noted in pei 
nicious anemia There was no apparent relation between blood sugar and the heinoglobni 
content 

Durmg icutc stages the blood sugai tunc mu bt raised oi lengthened due, not to the 
anemia, but to the accompanying intoxication 

Bueltemann, H, Lange and Huer’s Photochemical Test of Serum Applied in Gynecology 
Munch mod Wchn , Feb 5, 1926, Kxiii, 238 

To 0 1 c c of fresh seiuiu add 0 2 cc of 0 1 pei cent silver n trate solution 
The leactiou is lead as negative (no sediment, supernatant fluid daik brown), oi posi 
ti\o (daik brown sediment and limpid supeiuatant fluid), tlit positive reittioiis being giadcd 
II, III, and IV 111 accordance with the amount of sediment lud the clanti of the super 
iiatant fliud 

Bueltemann found positive reactions in caicinoina, operabB cases guiug II and III 
leactions, inopciable, lA'' 

In pregiiano, as well as lecont and uneomphintpd ibortion, the leiction w is consist 
cntly negative 

Aftei deluery and all duiing lactation the reaction was positive In febrile conditions 
occuning durmg piegnanci or iii anj febrile reaction the test was pos tne 

The reaction is held to result from a displacement of the piopoitional protein globulin 
content of the serum 

Bossier, A A Quantitative Test of Digestive Panel eatic Activity Easily Applied CUn 
ically Arch Int Med, February, 1925, xxxv, 162 

Technic o/ test — The reagents aie 1 A standard staich Ph 6 7 sodimn ihlorid solu 
tion made up as follows 

To solution J, when cool, 50 c c of solution B (plain water acts quite as well), and 
25 1 c of solution C aid distilled water should be added to bring the lolunie of the mixture 
to exactly 400 i c This should be freshly piepared 

Solution J In a beaker, 2 gni of the starch to 100 c c of cold distilled water should 
be mixed thoroughly and then heated Under constant stirnng, this should be brought tu 
boiling and then cooled 

Solution B IS a standaid buffer solution Pu 67, 50 cc fifth molar acid potassium 
phosphate and 21 c c fifth molar sodium hydroxide solution are accurately delivered m n 
200 cc volumetric flask, and the contents brought to the exact volume with distilled water 
Solutiou C 13 a 1 per cent sodium clilond solution 

2 A twenty fifth normal iodine solution, with a dropper cork in the bottle 

l 
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Tlic icagtrit solution should bo «adj m» timt uo tuuo la lost lu carrying out tho test, 
because pancreatic solution is stated to lose its diantatjc cllicicncy at room temperaturo at 
tho rato of about 2o per cent m tho first twenty minutes after extraction, and 70 per cent 
m three hours 

Tlie procedure is as foUov.8 

In each of ten tubes (G bj^ 01 inches, 35 2 1 2 cni ) in a rack, and numbered from 

10 to 1, one sliould accurately pipctto with alee pipette marked m hundredths, fraction 
! of the duoilcnnl rttiirn, watir aud roagont ns sliowii i« the acenmpanving table 


PiocEDuiL OF Text 


Number of tubo 

— 30 

0 

s 

7~' 

C 

5 

4 

3 


I 

Duodenal return, c.e 

0 3 

021 

0125 

0 14 

0 17 

0 20 

0 2j 

0 33 

0 5 

10 

Hater, cc - 

>.0 0 

0S*1 

n s'5 

0S6 

0 sa 

OSO 

0 75 

0 67 

05 

00 
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- _ 4 

t 

i 

4 

1 

4 

4 

4 

4 

4 

Units (author's) per 100 cc 

-0 

IS 

10 

34 

12 

10 

8 

ii 

4 

2 


Wlicn set up, shaken and readj, tho ratk is put in m incubator at 38 C or a water 
bath for tliirtj minutes The rack of tubts m then taken out the coutcuts of each tube is 
tiiakcn, a: drop of the twenty dftU uorcnal solution of lodino is added to each tube beginning 
with Tube 1, twcnt> nuautes time is allowed for the rhaagiiig of colors to become settled, 
and tho estimation of units is made according to tho furthest tube to tho left that is achro 
nuc- Tho result la then expressed in units of pancreatic enrsme cflicicuty No more thau 
one drop of iodine solution should bo added he< au c the more the lodint, the deeper the 
tolora, tho less dcGnite tho companion ind the U •* accuratt' the test 

Ordmanlj, tho tubes liaimg the largest amounts of duodenal rttura will bo green 
This shades down from Tubo 3, becoming lighter and fniiiK r to one having a colorless con 
tent. The achronijc tubo represents the amount of return irom the duodenum that contains 
eae fiftieth umt of amjhso Gcnorally the tube to tho loft of this tubo hows a light pmi, 
or gray and those more toward Tube 30 shade deeper into reddish purple At the achromic 
zone, should the nght tube be a sage green and tin. one to the left of it a very light pink, 
the ochtomic point would be between theso two tube^ For instunce, if Tube 5 were green 
and Tubo G pink, tho units per hondrel cubic centimeters would be cloven The tubo that 
contains the one fiftieth unit is diMdod hi fifti which give the unit*? per cubic centimeter 
The calculation used ib 

Units of amylase mice duoJmal return •:=: unit‘» amvWt'e (pancreatic effioiencv) per 
hundred cubic centimeters duodenal return 

For instance, in a tc**! tint nhow^ achromic m the j\th tube 

12 

50/gW 

50 

100 

100 

0 12 X 100 = pancreatic offlciencr of 12 units (author's) 

It will be noted that tho test is arranged that tho result in units is double the num 
her of the tube in winch tho reaction occurs thus the ‘sixth tube equals twelve units 

The test, aa described takes caro of most instances of low pancreatic actmtr, and 
®eeta clinical lequiremcnta in a routine way Bhonld no achromic point be present in the 
8t tube, a greater amount of duodenal return may bo u orl and, according to the amount 
5irrivc at tho achromic point, a calculation may bo made 

The teat is so arranged that the extreme normal ranges occur between tho fourth and 
seventh tubes (from eight to fourteen units), giving sufficient tubes for errors of the 
gland on each side of these Tho average units in normal persons are bettriwn tea and 
^ebe, and, aa experience multiplies, we find six units is suspiciously low (alight hypopan 
creorrhea) up to the present, in even late carcinoma, marked fibrosis, or acute and aup 
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putative paneieatitis, the teat, as outlined, answered for the low unit leadings In very 
active secretion, the dilution may be increased and calculated accordingly The various con 
tents should be added to the tubes, beginning with Tube 10 on the left and working to 
Tube 1 on the right This rule should be carried out to the end of the test This preserves 
the proper intervals of time in the various additions Usually, not more than ten minutes 
are necessary to prepare the tubes m the rack, and this need not be figured off the incubator 
tune (thirty minutes) 

Admixture Factor to Foods — It sometimes is desirable to learn what the admixture 
factor to foods is in the duodenum as a part of the test A pancreatic 3 Uice may contam 
a gieater or lesser amount of enzyme index than normal, it may be hyperfluid or dunmished, 
and stenosis of the duet or at the ampulla may exist In the test outlined in the above, a 
3Uice may very occasionally show a low enzyme index in a unit of return, because the return 
IS watery compared to normal, or it may be too high because of concentration In abnormal 
findings of the test described, it is well at tunes to find out what the admixture factor is, 
and, while the procedure about to be described has an element of error, it is still accurate 
enough for clmical purposes For this test, when the tip of the tube is in the duodenum, the 
patient drinks the following mixture through a glass tube and lies on the right side Two 
hundred c c of a 5 per cent starch solution is made up in the usual way, when coohng, 1 8 
gm of sublimed sulphur is mixed with it in a shake flask (Erlenmeyer), some large faceted 
beads being used to help in making the mixture uniform This mixture will hold the sulphur 
in uniform suspension up to the end of the test Having quite a flat taste, the mixture may 
be flavored with a few grains of saccharin and vanillin crystals 

Two Hopkins vaccme tubes are used m the test Tube A contains part of the ongmal 
starch mixture and is used as a control Tube B contains the return from the duodenum 
Each tube is filled accurately to the 5 c c mark and centrifugated for about two minutes at 
high speed A wire with a sbghtly bobbed end is run down through the ’sulphur crystals to 
rearrange them, and free any bubbles or clots of starch that may have gotten in the small 
end They are then centrifugated agam for a minute to two, the crystals rearranged as 
before, and, finally, centrifugated for two minutes more The difference between the sulphur 
level in the two tubes gives the admixture percentage 
Example Tube A, 5 1 spaces , Tube B, 2 5 spaces 

49 

5 1/2 500 
3 04 
400 
459 

100 per cent — 49 per cent = 51 per cent admixture of duodenal contents 

It must be remembered here that water and starch do not stimulate bile flow, and such 
flow that may be in a return is trivial Often, when conducting this test and bilo is flowmg 
into the duodenum, as promptly as the starch solution is given by mouth, it is checked It 
is better to conduct the admixture test on a subsequent day to the one for enzyme Obvi 
ously, with an enzyme result, and a higher or lower than normal admixture result, the unit 
reading of enzymatic power would have to be expressed m terms of admixture, almost all of 
which 18 pancreatic 3 mee The range of normal for admixture is from 40 to 80 per cent, 
with an average normal of 58 per cent in several hundred cases The lengths of time for 
the starch to appear in the bottle is from five to fourteen minutes, with an average of six 
mmutes, and the time for sufficient return for the tubes runs from three to twenty five nun 
utes, with an average of fourteen minutes This test may be employed to diagnose stasis 
or obstruction in the duct of Wirsung or at the ampulla (diminished quantity of pancreatic 
3 Uice with normal enzyme activity) This test is only approximately accurate 

Stasis and Oisiruciion — The patient is prepared as in the foregomg tests with the tip 
of the tube m the duodenum Then about 100 c c of ohve oil is drunk, and the patient hes 
on the right side In a few mmutes, a return is obtained, and 10 c c of this is ccntnfu 
gated m a graduated centrifuge tube The percentage of duodenal secretion in this test, 
almost all of which is bile, in the extreme ranges met with were 59 to 99 per cent, 84 per 
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cent being the average The lower tho perecutogo of adauituro the surer •wo may bo of the 
exiBtenco of stasia or obstruction in tlio bilo imssagcs The bilo and oil return appears from 
Uro to twenty ilvo miaates (average nmo iainutes)i and a sufficient amount for tho test la 
from seven to thirty minutoa (avorago fourteen minutoa) 

Tho diffetenco between tho ndmixturo rcstdt in the starch test for pancreatic jmeo and 
tho Oil test for bilo represents bilo flow, which in the normal is approximately 35 per cent 
higher In the second, this 35 per cent runs true in tho low admixtures ns well as m tho 
high. Anything below 35 per cent means either excess pancreatic secretion, too low bile 
secretion, or dchvory (biliary stasis) This test is only approximatoly accurate 


Hardesty W Xu riocculation In Tuberculosis Mmnesota Med , March, 1926, 119 

Into four test tabes place 0 4, 0 3 0 2 and 01 cc of serum which must bo clear, not 
colored by hemoglobin, unheated, and not over ouo day old 

To 41 C.C. of 2 per cent sabno add 10 c c of 95 per cent alcohol and to each of tho 
four tubes add 3^ c,c of this mixture 

Shako tho tubes, heat in a water bath at CO C for 30 mmutes, let stand for 4 hours 
and read tho degree of flocculation 

This IS tho technic desenbed by Baum (Baum, T Am Bov Tub, 1924, x, Ko 4, 

449) 

Prom a study of 300 coses including known tuberculosis, other divjases and normal 
coatroU, Hardesty concludes that 

1 The reactiou is nonspecific 

3 In general, tuberculous eerum gives reactions the intensity of which is roughly pro 
poihoncd to the seventy of tho process 

3 Honaol scrum and serum in diseases other than tubf-rculoais give negativo or only 
weakly positive reactions 

4- The greatest value of tho reaction is as an aid in tho difforcntiation of active tuber 
ealosjs from other clinically similar conditions. 


Cohen M. B Applebaum, H 3 and Halnsworth B L The Intracutaneoua Salt Solu 
tlon Test, Its Use as a Test of the Bfllclcncy of the Circulation In the Extremities 
Jour Am Med As&n , May 29, 1920 bocxvi, 1677 

'When 02 cc. of an 0 85 per cent salt solution is injected into tho skin of a normal 
individual sixty minutes or more is required for its complete absorption Whoa edema is 
present tho disoppcoraneo timo is decreased in direct ratio to tho degree of edema disap 
pearanco In extreme cases being so rapid as to prevent the production of a wheal The o 
obiervations apply to all edema, regardless of its underlying cause whether cardiac or renal 
This test, dcv3.^d by McCluro and Aldnch (Jour Am Med Assn, May 3 1924, Ixxxu 
1425) is explained as duo to tho increased affinity of the tissues for water in edema leading 
to its rapid absorption from tho most availablo source, in this instance tho wheal produced 
by tho injection 

During diseaso processes edema occurs whenever the water bolding power of tissue 
colloids 13 increased and such incrcaso can bo caused by localired acidosis resulting from the 
accumnlation m the tissues of acids, amines, or similar substances 

Localized acidosis can bo produced by obstruction of the venous letuTU and patients 
^th varicose veins in whom the degree and duration of stasia can bo regulated by posture 
afforded the authors on opportunity to study the effect of stasis on tho salt solution disap 
pearanco time 

Tho following conclusions aio formulated aa a result of the study 

1 The Intradcnnal salt solution test is a rapid and accurate measure of the tissue 
affinity of crater 

2 The normal disappearance time is sixly minutes or more 

^ ail conditions associated with localized anoxemia tho disappeaxanco time is de 
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The Cheimcal Analysis of Foods* 

T he chemistry and chemical analysis of food is a subject which, withm recent years, 
has undergone an e\tensive revision and expansion 
In this volume the elements of food analysis are presented in a very practical way 
and particularly for those who have not had special training or extensive experience in 
this field The methods given are clearly described and have been well tried 

The scope of the volume is indicated by the following summary of its sections 
Sugars and sugar products (46 pages) , starches and cereals (41 pages) , baking 
powder and egg substitutes (11 pages) , fruits and vegetables (25 pages) , tea, coffee, 
and chocolate (26 pages) , mustard, pepper, and spices (26 pages) , wines, spirits, beer 
and vmegar (34 pages) , flesh foods, meat extractives, and gelatin (18 pages) , milk, 
and rmlk products (40 pages) , butter, margenne, and cheese (22 pages) , lards and ods 
(19 pages) 

The book deserves a cordial reception from those to whom it is addressed. 


A Manual of the Parasitic Protozoa of Man'f 

E pidemiology, preventive medicine, and even the practice of medicine in general 
have been very profoundly influenced by the march of progress 

Diseases hitherto confined to certain geographical loeahties are now to be eneoun 
tered in far flung places, earned there by modem means of transportation, others, hitherto 
considered pecubar to certain races, have been encountered in strange places as an aftermath 
of tlie unparaUeled mixture of peoples during the Woild War EspeciaUy is this the 
case in diseases due to protozoa, parasites responsible for some of the most important 
and serious diseases of man. 

Colonel Craig’s manual is not primardy a zoological treatise but is intended for the 
information and use of health officers and practitioners 

In it are presented In a clear, readable, and authoritative manner aU the facts of real 
importance known about the parasites described 

The work is very complete and amply dlustrated Each organism is considered under 
the following headings Synonyms, History and Nomenclature, Morphology (living and 
stained). Resistance, Habitat, Species Pound m Lower Animals, Cultivation, Life History, 
Method of Reproduction, Qeograplucal Distribution, Incidence of Infection, Method of 
Transmission, Experimental Infection, Relation to Disease, Pathology, Prophylaxis, and 
Diagnosis 

Under diagnosis aU the laboratory methods of value are fully described and a 
technical appendix contains the most useful cultural and stammg methods 

The book forms the most complete, informative, and satisfactory reference on protozoa 
ishich has yet been produced for the use of the practitioner, health officer, and laboratoiy 
worker, and it seems destmed to become a standard m this field It is attractively printed 
and deserves a wide circulation 


•The Chemical Analysis of Foods By H. E Cox. Public Analyst for The Metropolitan 
Borough of Hampstead. Cloth Pp 323 38 iUustraUons Price 55 00 P Blaklstons Son 
and Co Philadelphia 

tA Mnnual nf The Parasitic Protozoa of Man By C^s P Craig Lieutenant Colonel 
Medical Corps USA. Cloth. Pp 569 95 IUustraUons Price $5 00 J B Llpplncott Co 
Philadelphia and London. 
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Clinical Laboratory Methods^ 

T he second edition of this useful manual will ho welcomed hj physicians and laboratoiy 
n-orkcre. 

The revision has been extensive and thorough The chapter on blood has been ex 
tended and subdivided into live chapters corresponding to the method of approach in the 
clinical laboratory 

The section concenung tho IVassermann reaction has been rewritten and greatly 
extended Kolmer's qualitative and quantitative methods have been included, under the 
latter, however, tho older and more cumbersome scrum quantities are given rather than tho 
later quantities incorporated in the method shortly after its publication and which greatly 
facilitate its performance 

Ifew methods have also been added to tho section on blood chemistry and, in fact, 
useful additions will bo encountered throughout the entire book 

Particular care has been taken to make tho index comprehensive and to include numer 
oas cross references in both tho index and tho text 

Tho illustrations aro good, the text well and clearly written, and the book in general 
in keeping with the standard of the publishers 

It will be found a nsoful and valuable addition to the library of any laboratory 
or physiciam 


Insanity and Law\ 

A B stated in the preface of this book, there is a marked divergence on the point of new 
. of tho physician and the law leading to markedly conficting opinions in relation to 
mental health, the physician being concerned primarily with the welfare of the in 
diridual, the law paying mere attention to the effects of indindoal inadequacy on the 
commumty 

kfnch of the conffict thus produced depends not upon any fundamental conflict between 
medicine and law but upon an lusu^cicncy of mutual understanding towards the better 
detelopment of which this book is directed 

In this book an endeavor is mado to stato in simple language p< 7 chiatnc facts which 
may be regarded os established, to present tho legal aspects of mental disorder, and to out 
hne the situation that now obtains both from the medical and legal point of view ‘with 
tho hope of bringing about a better onderstanding of the actual basis from which must 
start any practical effort to improve tho relations between insanity and law Tho requirements 
for this improvement are two fold the physician needs a better knowledge of legal practice 
and ideals, and tho lawyer needs fuller information about mental diseases ’ needs which 
this book attempts to supply 

For this task the authors are quabfied by extensive classroom, courtroom and practical 
ftxpenence 

Fart If comprising 198 pages, is devoted to a consideration of mental disorders. A 
description is first given of certain types of reaction which may be encountered m many 
different diseases (dclinum, hallucinosis, confosional states dementia, etc.), followed by 
Wme account of the principal types of mental disease 

The remainder of the book — Part H — ^is devoted to the legal aspects of insanity 
and discuBsea the legal definition of insani^, the determination of insanity guardianship 
and contracts insanity and marriage insanity m relation to tort, insanity and 
^^uninal responsibility, insanity and testamentary incapacity, miscellaneous legal aspects of 
ani y the physician m court, and somo suggestions for reforms in procedure 

of Clinical Laboratory Methods By Glide I* Cummer Associate Professor 

and 12 nt«^ W^tem Reserve University Second Edition Cloth. Pp 647 169 engravings 

Vin ^ Price 96 50 Lea and Feblger Philadelphia. 

Law A TreaUse On Forensic Psychiatry By H. D Singer ILD, 
Lepartmenf %*>^atry University of Illinois and W O Krohn ILD formerly Head of the 
and Co PM? j^^hology University of Illinois Leatherette. ?6 00 P Blalcistons Son 
Philadelphia. 427 pages. 
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A glossary of terms is appended for the elucidation of the various technical— especially 
legal — terms necessarily employed 

The style is pleasmg and as clear and readable as the complevities of the suh3ect 
permit A rather extensive experience in the courtroom and a consequent familiarity mth — 
as they appear to the uninitiated — the ponderous pomposities of legal phraseology, lend, at 
times, a legal flavor to the presentation which seems to necessitate a reference to all judges 
as “learned” and aU Courts as capitalized and partially deified beings of almost incredible 
wisdom albeit the irreverent might at tunes find some justification for picturmg them as 
draped, not with the “majesty of the law,” but with the absurdities of unending, tortuous, 
and obfuscatmg verbiage 

“The legal aspects of the relations of insamty to the various phases of busmess and 
social life have been set forth by quotmg and discussing the laws, methods of procedure, 
and the important decisions of state and federal courts, because familiarity with these 
decisions will not only enable the physicians better to advise and assist the courts, but will 
also give a better understanding of the reasons that underhe the various techmcahties ” 

Tills IS a most interesting and readable section and well repays perusal 
There is much discussion of crime and the criminal these days and even the “learned 
Bar” has taken cogmzance of what the untutored lay mind has long suspected that the 
legal procedure of the present day is a ponderous structure some of the supports of Which 
are so archaic as to give a somewhat Pisa like tendency to lean more toward th- safe 
guarding of the criminal than toward the protection of the commumty 

It IS somewhat difficult for the unlegal mind — if it may be so teimed — to avoid the 
impression that more attention is paid to what was said by the learned Court in the case 
of Woofeupoof vs the people in 1721, than to whether or not the defendant actually robbed 
the bank or murdered his aunt, that too many verdicts are nullified on the tenuous grounds 
of formal techmcahties, misplaced commas and similar absurdities, or to imderstand why 
it often appears that legal defense procedures are apparently synonymous with attempts to 
evade the law and its provisions by dexterous and smuous counter procedures if not by more 
questionable means 

The perusal of this book will be of value to both the phjsician and tho lawyer It 
will noh make of any physician a psychiatric expert but it will inform him as to the necessary 
array and extent of information required by such a position, warn him agamst rash ventures 
into such fields, and render him better able to avoid embarrassmg situations if forced by 
circumstances to take the stand either as an ordinary or expert witness 

It will not make of the lawyer a psychiatrist, but furnishes in compact form a nune 
of information and if honestly read and thoroughly considered should emphasize the neoes 
sity of somethmg more than a desire to escape punishment as a reasonable ground for a 
claim of insamty 

The hypothetical question is discussed at length and its inherent possibilities for nus 
leading the jury noted and the opportumty it affords for legal trickery touched upon, though 
with all due courtesy to the legal profession and its somewhat tender sensibilities Tho 
extreme latitude allowed in tho cross exammation of witnesses — which not infrequently 
resembles bullying — is mentioned in non committal fashion 

A more expanded consideration of needed reforms in procedure seems possible — the 
experience of the authors could well be brought to bear upon this point The Bar has it 
now under consideration and in view of tho apparently constitutional inability of the legal 
mind to divest itself of cumbersome and ponderous techmcahties, the medical expert could 
surely contribute something, providing ho i-s a clear thinking and quahfied expert and not 
a professional witness 

As psjchiatrists tho authors take the orthodox view of the crimmal as one reqmrmg 
treatment rather than eorrectixe measures tending toward the protection of the commumty 
of which he is am individual, though this aspect is but briefly touched upon 

In the last analysis this book is a valuable contribution and though most useful to the 
lawyer and the medico legal expert, it can be read with profit by both professions at large 
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Medicine An Historical Outline* 

H e would bo bravo; indeed, who would suggest additions to the overcrowded medical 
cumculum, but to advocate somo discussion, however brief, of the history of medicine 
IS a stand for which a strong defense may bo made 

The modern graduate is forced to cover a vast amount of territory unexplored by, 
and perhaps oven unknown to, his predecessors of a few decades ago and yet it may be 
regretted that, too often, his knowledge and hia reading are apt to be restricted to the 
tocJimcabtics of his profession It is necessary, of courso, and an advantage to assay the 
difficult task of keeping up with medical literature, it is equally advantageous to broaden 
tho field of ono's reading — and seldom can this bo done with more interest or greater 
profit than by excursions into medical histor) 

In the introduction to the “ \rabian Nights** occurs the following *^Tho lives of former 
generations are a lesson to posterity, that a man may renew the remarkable events which 
have happened to others and bo admonished, and may consider the history of peoples of 
preceding ages and bo restrained ** 

In this book arc presented tho substance of eight lectures in which an outbue of medical 
history from primitive times to tho nmctecnlh century is presented to the students of the 
Washmgton University Medical School 

It 18 obvious that m this limited spaco no more than an outbno can bo presented— 
and no more is attempted Medical history is a study in transitions and these transitions 
arc vmdly as well as attractively sketched The volume is ono which will stand rereading 
The primary purpose is to arouse interest and to stimulato the appetite 
* Books are for uotluiig but to inspire, * 8 a>s Emerson and Goethe teUs us that * the 
best we derive from history is tho enthusiasm it excites in us *' 

Dr Scehg’a subject is uitorcsting in itself and this interest is intensified by hia style 
and manner of presentation 

‘If in any vacant vague tune you are in a strait as to clioice of reading, ’ Carlyle 
once said, a very good indication • * • * is toward somo book you have a great curiosity 
about ** Dr Seebg*s outline is well calculated to stimulate and arouse curiosity about the 
worthies of olden days of whom ho speaks entertainingly and so, indirectly, to lead to further 
reading — and “reading maketh a full man* just as * studies pass into and influence 
manners * 

Francis Bacon tells us that ‘ somo books are to be tasted others to bo swallowed and 
some to be chewed and digested *’ that is read with diligence and attention 

It 13 difficult to imagine tho physician without interest in tho history of his profession 
If such there be, Dr Seelig a outluio will serve without fail to whet his appetite and in 
troducc him to an interesting absorbing and profitable rolaxaftou for Ins odd moments and 
leiauio hours 

The volume is well printed though not quite attaining tho motto of tho pubbslicrfr — 
sans tache *' 

A more attractive paper might also have been used. 

An introduction by Dr Garrison and numerous plates of outstanding medical celebrities 
coQjpJete a very interesting well written and readable book. 


The Nematode Parasites of Vertebraiest 


^VEfiY comprehensive and copiously illustrated determinative manual which should be 
lx a useful addition to the reference bbrary of tho pathologist and parasitologist 


Ben Historical Outline by M J Sefclig- M.D Professor of Clinical Sur 

Ba^,_'^bIngton Unhcrsltj School of Medicine Cloth $ 50 ^Mlllams and Wilkins Co 
WT ^ 27 lllustratJoDs 

Parasites of \crtebrates W lorke M.D Professor of Parasltologj 
and P A. Maplestooe MD with an Introduction by G W SUJes 
536 u s Public Health Service Cloth 59 00 P Blaklatons Son and Co 

Daces. 307 Illustrations 
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unusual conditions, but we feel that he has failed to include certain diseases which should 
be discussed and has perhaps gone into unnecessary detail with others The medical section 
of the book IS the smallest, the surgical the largest In the former we should like to see 
some mention of those most common of medical conditions, nephritis, hypertension, aiteiio 
sclerosis and cardiac disease We feel that for the nurse a knowledge of the treatment of 
nephritis and diabetes is more important than the treatment of gonorrhea in the male 

Likewise in the obstetric and gynecologic sections we should like to see more detads 
of the relationship between pregnancy and acute and chronic disease m the mother 

Aside from this difference of opmion as to what subjects should be included in such a 
text, the volume appears to fill excellently the function for which it was intended. The dc 
scnption of operations is sufficiently detailed so that the nurse may know the rationale 
thereof 

We are glad to note that the author recommends preliminary medical treatment in 
gastric and duodenal ulcer before resorting to surgery His discussion of the use and indi 
cations and counterindications for pituitrm in obstetric practice is excellent In the ortho 
pedic section we find good illustrated descriptions of reconstructive exercises such as are 
usually applied by the nurse A most important chapter is on constipation Par too many 
patients nowadays develop the cathartic habit while in the charge of a nurse The direc 
tions for the nursing care of acute conditions such as appendicitis before and after opera 
tion IS presented in a better manner than usual 

The section on pediatrics covers particularly appropriate subjects for the information 
of the nurse We hope that in the next edition more space wiU be available for a discus 
sion of nuntional disorders in infancy and cluldliood and newer methods for their treatment 
and prevention 


Comparative Physiology^ 


T he science of comparative anatomy and embryology has perhaps more than any one 
method of investigation enabled us to understand clearly the process of fetal development 
Much of our present knowledge of human and mammalian physiology is based on studies 
of comparative physiology Indeed, we feel secure in the statement that in spite of 
tremendous recent advances resultant on increasing knowledge of such sciences as bio 
chemistry, much of our future advancement in physiology and functional pathology ivill 
still be dependent upon studies in comparative physiology 

Take, for example, the function of the kidney Does the glomerulus merely serve as 
a filter allowang the blood crystaloids to pass through, separated from the blood proteins? 
Is the secretion of the unne through the glomeruli dependent merely upon the balance 
between the vascular blood pressure and the opposing osmotic pressure? Does the tubular 
epithebum secrete actively or does it resorb? While these questions have not as yet been 
conclusively answered much light has been shed upon them by the fact that in other ammals 
in which the anatomic arrangement is different from that of mammals, we may study 

individual functions Thus in the frog the glomeruli receive vessels from the aorta while 

the tubules are supplied with blood vessels from the portal system One blood supply may 
be cut off with the other left intact This has given us the definite information that with 
the supply to the glomeruli cut off, the kidneys do not secrete urine Again, certain fishes 
have such a low blood pressure in the aorta that in studies of the physiology of urmarj 

secretion we may eliminate this factor to a certain extent It seems unlikely that there 

IS ever a blood pressure m the renal vessels of the fish sufficient to overcome the osmotic 
pressure of the blood colloids If this is actually the case, filtration clearly plays no part 
in the renal function of fishes True, the last word has not been said in renal function but 
without comparative phj siology, our knowledge would be considerably retarded 

The magnum opus on this subject up to 1910 has been Winterstein’s V ergletcliendc 
Fhysiologie This is of encyclopedic proportions and should be known to all who are in 


•Comparative PhislolosTi 
Assistant Professor in Zoolog> 
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tercstcd in tho subject Tho presout contribution, whilo covering the realm of gonoral 
physiology, aims particularly to bring out tho worhs of importance ivhich havo appeared since 
1910 The author divides his discussion into four sections Tlie first to manifestations of 
ntal activity such as muscular contraction, capillary activity, ameboid reactions, color re 
sponso and secretion, the second to metabolism or tho sources of vital energy, including 
respiration nutrition and circulation of body iluids, tho third to coordination, tho integration 
of vital activity, including endoenno coordination, the mechanism of nervous conduction and 
the analysis of behaviour in animals the ioarth to reproduction, tho huilding up of a ne^v 
animate unit Here tho author discusses comparative knowledge obtained on the fertilisation 
of the egg, uHwritance and tho physiology of derclopmeat Takoa as a whole, the volume 
IS quite comploto in its outlook 

Aside from its scientific interest to students of zoology or physiology the work is 
debghtful general reading in that it explains cunous everyday phenomena such as the change 
of color of tho lizard or toad the mechanism of movement of the ameba respiration In 
fishes, tho manufacture of poison in salivary glands, of strong sulphuric acid m salivary glands, 
the storage of oxygen m gas bags in certain fishes, such as the ^^puCfer fisli^’ or balloon 
fish and the secretion of luminous material 


Kidney Diseases* 


A itANUAL for Mctuns of ncphntis and hypertension written along lines analogous to those 
follox^ed by Joslln in his famous manual for diabetxes Tho basis of treatment outlined 
by the author is primarily salt restriction, especially in hypertension At tho same 
time proper emphasis is placed on nitrogenous restrictions and other therapeutic measures 
This being in essence a manual for the uso of patients and physiciaus, the author does not 
melade any large volume of statistical or expcrinicnto) evidence substantiating bis conten 
tion that an error of salt metabolism is a basic factor xn tho etiology in hypertension, but 
he rather goes ahead placidly assuming that this has been conclusively demonstrated and 
outlines treatment on this basis Dr Allen is convinced that in his hands radical salt 
restriction has produced better results than any other single method la his introduction 
ha writes '*!£ the proposals are valid they will revolutionize the treatment of high blood 
pressure and effect a corresponding saving of health and life If they are mistaken, the 
writer persists zn tic mistake after sis years of careful study and is prepared to bear the 
consequences 

The author ^s conception of tho etiology of diseases of the kidneys blood vessels and 
pancreas as a tissue sensitization consequent on a primary injury, usually a aevero acute 
iilfectioa ia most logical Even though perfect recovery appears to follow this infection, 
the kidneys and blood vessels are loft as a locus mmon* rcsistentxae for all subsequent in 
fections and intoxications At the same tuno the damaged organs probably become abnormally 
auscephWo to functional wear and tear In this way we can plausibly explain the gradual 
onset and progressiveness in renal vascular disorders months or years after the primary 
infectious causo has disappeared and we have justification for tho prophylacUo use of 
dietary and other restrictive measures 

The author devotes chapters to diet m general to protein restriction, to salt restriction 
to the vanoua laboratory procedures, and to useful recipes 

In discussing the laboratory examuiations including functional studies, Dr Allen does 
attempt to describe all of those tests even that are in rather general use, but much 
infornmtion is to be gamed from a reading of those that he does describe 

While the author does not claim that it is essential m these conditions always to 
^®gh the food he provides smipla instructions for accurately weighed and controlled dicta 
^ table of the salt content of foods is the most complete wo have seen He also provides 
general food tables of acid forming and base forming foods 


Part of Kldner Diseases and High Blood Pressure. By Frederick JL Allen M.D 

Institute. Physicians and Patients Cloth Pp 06 The Pbyslatrlc 



The Journal of 
Laboratory and Clinical 
Medicine 

VoL XII St Louis, Mo, Xovlaiblk, 192G No 2 

Bditoi-in-Cliief WAEEEN T VAUGHAN, MD 

Richmond, Va 
ASSOCIATE EDITORS 

Dennis E Jackson MD Cincinnati 

Paul G Wooleey, MD Los Angeles 

J J R MiiCLEOD, MB Toronto 

W 0 MacCartt, MD Rochester, Minn 

Gerald B Webb, MD Colorado Springs 

Victor C Myers, PhD Iowa City 

Rcssell L Haden, MD - Rosedale, Kas 
John A Eolher, MD Philadelphia 

Robert A Kildoppe, MD Atlantic City, N J 
A Parker Hitchens, MD Manila, PI 

Dean Lewis, MD - Baltimore 

George R Herrmann MD New Orleans 

Hapold D Caylop, MD _ _ Rochester, Minn 
OfHcial Organ of the American Societj of Clinical Pathologists 

Contents of this Journal Copyilght 1926 bv The C V Uosby Company — All Rights Reserved 
Entered at the Post Ofllce at St Louis Mo as Second-CHss Matter 

EDITORIALS 

The Functional Pathology of Nephritis 

N early a centuiv ago Rieliaid Biiglit published Ins desciiptiou of a 
gioup of eases illustiatiie of that condition which caiiies his name He 
leeogmzed the occmicnee siinnltaneously of abnoimal eonstitnents such as 
albumin in the luine, and cleaily abnoimal Icidnei s at ncciopsy He found 
that the pathologic changes m these oigans was not alwais the same and 
Avas miable fiora stiidv of the uiine cluiing life to pi ognosticate cleailv the 
distiibution of stiuctuial alteiations Xinetc nine leais base elapsed and 
while we kiiow^ tai inoie eoneeining both the jihesiolotce and the pathologj 
ot the kiclnei we must still confess that e\en todai we iisiialh cannot con- 
clusively localize the lenal damage even attei having liad an oppoitiinitj to 
applj all of the piesent methods ot uianahtie and blood chemical studies 
In the davs when the stinctuial pathologist held dominion, the pioblem 
appealed solved and the classihcation of the chionic nephiitides wms cleailv 
divided into gioups such as pai enchj iiiatous inteistitial and glomeiuloneph 
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ijtis Weic'cil then piouCLikd to dunoiistiatc that cluomc paieuehj mitoiib 
luiious aic neul\ jhv i\j> I'a'iOLi iltd \nth iiitLislitial giouthtj lud inttipretetl 
the conncLtUL tissue piohfcntion ol: nitcistitnl nephritis is in attempt to 
fill m the defect caused h\ the dtstiuctiou ot piicuclijina lie considcied 
tins essontnl]> i icj)) iteiiiLiit hbiosis Jntcistitnl nephritis then went into 
the diseaid 

The cl ts-sdie lUon stoined thou to bt cntutl-s mi niibij^uous, the laioC 
nlntc hidnei beiii^ issotiited ihuth with }> ucueliMn itous nephritis the 
seeoudari i-ontiacttd 1 idnoi iKnv tlie end st igc ot i cluomc glomeiulo 
nephritis ind the piini im conti uttd oi led -,1 uniHi 1 iduc\ with its fibrous 
tissue, cuUosiUo itiophu tidmUs md obliienled 5,1 ouiliuIi md alternating 
with acti\L p ucncln in i In 111^ the t» niini il put me oi a len il aitt-iioseleiosis 

But tlic unexpected snr])nscs it imiopsi stdl came too ficqueuth Fiom 
a stud} of the specific i\il\ ot tin mine and the leJifne piopoitions of 
dbumm uiul e ists md otliei i oiistitiunts an itoniie diij^uoses weie made 
which were not home out dici <(< u(i 

lodij studies of leiiil hiintion «iiiblo ns to isiiitiiu with icisonahle 
ceitaiuli the dCe^ieo of puduliMiiitons disiinctjon )>nt wc ire not let m a 
position to designate the exut Im iiion 4)1 tin icsion in flu indnidual case 
The nioic recent method of tppiouli to siuh i 1 <k duation iias been through 
t immite studs of tlio phNsiol<»,\ ami pdlio(o,,u ph\Hu»l«o'. of the organ 
lather linn ilon^ inifoiiuc iiios ibis in < iinmI us (piite fai but the 
situUion at picscnt h 1 dlici momilons shim m (iifiui fxpes ot nephiitis 
the “functional” locili/dion oi dniii^< is dlstJn(^}^ difieicnf iiom what 
would appeal to h»\o been plow*! on initomic ^lonnds As >et no com 
pletelj satibfaetoiN rcconeih ition ol tins d!\< rgMici Ins )»m u le leUed jMajrs 
m djseussiiig p tieiu liMudous inpluitis wiifcs is follows if\drcinic neph 
utis mi) lit rG„udc<l is i discis^ m uid\ iii\ol\in^ hiti ition tlic gloineiuli 
haMiig, become pcuue dilc to piotnn ulid) tho him non ol tlu tubule cells is 
less alTected This mow s eins imonsistcnt wdh tiie micioscopic changes 
found in the Icidno) The ^loincrnl] ni ippiai little altered while the 
tubule cpitliehuin shows cloiuh swelljii,, titt' <]<^en(i itioii and often more 
venous nupaunient ” 

Bowman (1843) postulated tin sicietion ot unter tJiiniioh the glomeruli 
ivlnch passing down the tubules washed aw )\ tbe hud im exeietoi") pioducts as 
Iho) Were secietcd l)\ the tuhulai epiflulniiu Lmlwi^ twoceuslater advanced 
a tlieorx of the gloiueiulai secictnm of a piotciu iuo Iilood filtiate its cr\i> 
talloid constituents in the same coneenfi itioii as in the lattei with the sub 
sequent reabsorption ot watei and some oi the solid constituents thiougli 
the tubules T.hirt\ \eiis aftei Ludwigs publn ation Jleidenlieiu belie\ed 
that he had dispio\ed Ludwig s theoM b\ the f let tluit ccitain d>es injected 
^wto tlie circuUtion appeued to he elimiinfcd In the tubule the fict that 
hypothetical increase of piessuie in the gloiueiular \cssels following paitial 
obstruction of the renal xeiu did not ineicas<' the output of uimc and b) the 
argument tint the estimated volume of lilood flow thiough the lenal vessels 
per (lac ^^as insufticient to account foi the amount of mea excieted assiim 
^wg that It was all excreted piuely b\ „Iomeudai filtiation — that the amount 
^>f filtration must be mciedibly Hige compaied with the volume of blood flow 
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Heidenhem hypothecated the active secretion of -watei and chlorides through 
the glomeruli, to which was added the uiea, uiic acid, dyes, etc , which weie 
secreted as the urine passed thiough the tubules 

In 1917 Cushny foimulated the so-called modern theoiy in which he con- 
ceived that a protein free filtrate passes thiough the glomeiulus and that this 
filtrate contains uiea, uiic acid, sugar, ammo acids and chlorides In the 
tubules most of the watei and chlorides aie reabsoibed togethei with all of 
the sugai and the ammo acids The urea passes on m the urine The value 
of Cushny ’s theoiy lies m the fact that it coi responds more neaily than any 
of the otheis to oui existing knowledge and it selves to explain moie satis 
fdctoiily the pathologic changes obseived None would say that it is m its 
entiiety the true explanation of the secretion of mine, but it is smely the 
best we have 

The expeiiments of Eiehaids, Wern and their collaboratois have claii- 
fied greatly our undeistandmg of glomerulai function Piior to their woik 
all experiments on the relationship between blood pressure and blood flow 
through the kidneys and diuresis had at least two variables They were able 
to test the validity of the filtration hypothesis by keepmg all lecogmzable 
conditions constant ivith the single exception of the pressure of blood flow- 
mg thiough the vessels of the kidney They found that undei conditions 
which completely prevented alterations m the rate of blood flow thiough 
the kidneys any consideiable increase m pressure was associated with a 
parallel mciease m uimaiy output This simple fact of mechanics obviously 
served to corroborate the filtration hypothesis 

They have further exammed urine collected from the mtiacapsular 
space before it has passed into the tubules and find that this fluid contains 
no proteins, but does contam both sugai and chloride Sugar is present m 
the glomerular filtrate when it is absent m mine collected from the bladder 
Chloride is a normal constituent of bladder mine but m frogs which had 
been kept for a time m distilled watei chloiide disappeared eutiiely from 
the bladder urine and yet was stiU present m the glomeiular filtrate These 
facts present “mcontestible proof of the reality of absorption within the 
tubule and provide the basis foi fuithei aiguiuentative support of the view 
that the glomeiulai function is a physical latliei than a vital oi secietoiy 
one ” On the other hand, a slightly greater concentration of urea and of 
chloride was found m glomerulai mine than m the blood plasma However, 
they believe that this slight increase can be explamed on the filtration hy- 
pothesis and does not of necessity indicate a true secietion The fact indi- 
cates, however, the necessity foi a study of the manner m which capiUary 
forces and vitality of the glomeiulai membiane may influence the filtration 
process In this connection IMayrs pomts out that chloride mciease is char- 
acteristic of a nmnbei of capillaiy exudations (aqueous humoi, ceiebro 
spmal fluid) and may be explamed by the Donnan membrane equilibiium 

By carefully eonti oiled expeiiments these workers have shown qmte 
conclusively that constriction of the efferent arterioles leading from the 
glomeruli causes coincident mciease m general blood pressure, diminution of 
volume of blood flow through the kidney, increase m size of the kidney, 
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with increase in the size of the individual glomeruli, and an increase in 
urinary output Increase in blood pressure causes increased secretion of 
urine This increase is elleeted through constriction of the efferent arterioles 

The} haie shown that the dilator effect of a constituent of the blood is 
exerted more marhedl} on the afferent vessels of the glomeruli than on the 
efferent, due probabl} to the fact that the blood in the two vessels is really 
quite a different fluid, being much higher in colloid concentration in the effer 
ent arterioles This dilator phenomenon would result in an increase m intra 
glomerular pressure, and a resulting diuresis 

On the other hand the secretion of urine may be lessened b} still greater 
vaseonstrietion such that the afferent vessels are also marhedl} constricted 
Another lueehanieal factor which serves as a brake on the secretion of urine 
13 the elasticity of Bowman s capsule itself preventing undue distention of 
the capillary tuft 

White and Schmitt, while not accepting without reservation all of the 
conclusions reached by AVern and Richards have been able to substantiate 
their observations on the constitution of the protein free plasma filtrati. The} 
further show that sugar snd chlorides are both reabsorbed in the proximal 
convoluted tubules Instead of the frog the} use necturus, an amphibian 
whose kidney thev believe is better adapted to this form of micromauipula 
tion In this animal the} can obtain fluid from any portion of the proximal 
convoluted tubule, and they find that sugar while consistently present in the 
intracapsular fluid, has disappeared by the time the urme has reached half 
"ay down the proximal convoluted tubule Their experiments in demon 
strating the site of absorption of chlorides are ingenious but will require 
tonfirmation 

So much for the ph}Siologv of the secretion of urme The evidence 
would indicate that a protein free filtrate passes meehanicallv through the 
glomerular capsule and that certain of the constituents particular!} sugar 
chlorid and water are reabsorbed presumably through the agenc} of cellular 
actmtv as they pass through the convoluted tubules AVhether the passage 
through the glomerulus is a matter of filtration or whether in addition there 
IS some activity of the epithelial cells covering the tuft has not be^n conclu 
sivel} decided, hut the weight of evidence favors a simple mechanical flltrs 
tion Likewise the possibility of coincident excretion through the tubules 
has not bton absolutely refuted 

Mayrs attempts to correlate the symptoms of nephritis and to explain 
them in the light of what is know not the physiology of the kidne} He rec 
ogmzes filtration and concentration as the two most important phases in the 
production of urine, and classifies nephritis in so far as possible into diseases 
affecting these two functions For this purpose he adopts MacLean's division 
mto “hydremic” and “azotemic” types as being roughly a distinction be 
tween filtration and loss of concentrating power Acute nephritis with ac 
compan}mg water retention and chronic parenchymatous nephritis with 
edema, exemplify tile h}dremie type while chrome glomerular nephritis with 
retention of the nonprotein mtrogen constituents is classed as azotemie Fre 
quently, particularly in the advanced stages, the two types are intermingled 
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Cliionic pdieucliyiudtous ueplnitis it, cliducteiized bj an excessne albu 
luimuia, edema, slight oi consideiable leductiou in the Aolmue ot mine, leten 
tion of ehloiides, ivith at the same time efficient excietion of nonthieshold 
bodies such as iiiea In tins condition Majis believes that the majoi patho- 
logic change is in the glomeinli lathei than in the tubules, the disease involv- 
ing mainly the function ot filtiation The glomeiuli, uhile showing little 
physical alteiation, ha’ie become peimeable to the seium pioteins as ni 
oithostatic albnminniia The fact that micioscopically the glomeiuli do not 
appeal greatlj diseased is aecoiding to the authoi not conclusive, foi this is 
tiue likeuise of capillaiies imohed in inflammatoij changes elseuhcie in 
the bodj 

lie accepts Epstein’s suggestion that a tall in the piotein osmotic piessiiie 
ot the blood plasma is the c luse ot tdemi in Jn/cheiiiK nephiitis He details 
the vaiious aigiimcnls ino and ton and gives coiihim ifoiv expeiimeiital evi- 
dence ot his ouii Poimeih it was held tlmt edema was c.nised bv a Indiciiiia 
tiom failuie to eliminate watci This would nidieate an nici eased amount ot 
fluid 111 the blood but icceiit obseiveis Ilim toiiiid no me lease in plasma 'vol- 
ume indeed sometimes an actual diciease 

The plasma juoteiiis possess a not inconsideiabh osmotic piessuic Stai 
ling found that noimal plasma could hold watei against a piessiiie of about 
Hiiit} millimeteis of nieicui-^ This plopelt^ of tin iilasma piotein tends to 
inoveut fluid being foiced into the tissues In the foice of capillaiv blood 
])iessuie The loss of piotein tliiough the mine so lovvcis its concciitiation m 
the plasma that it no longei holds fluid in the vessels Watei then passes, out 
into the tissues Wlieie the eapillan pussiiie is high, fluid pisses out info 
fhe tissues and wheie the piessmi is low it is not nabsoilied as it should be 
because ot the i educed ]notein osmotic piessuie 

Havishas developed a nlafivclv simple instiument foi the dettiniination 
of the blood piotein osmotic jmssme and finds that in so called paien- 
chjmatous nephiitis flieit is a veiv decided diop in this picssme In these 
cases the piessme was not much moie th m a (jiiaitei ot the noimal while at 
the same time the plasma Imd quantitaliveh moie than halt ol its noimal 
piotein content This would sug<ro,st a change in the clniactei oi piopoitions 
ot the blood piotein constitiients He finds that the deft imiiiation of jilasnia 
osmotic piessmc is ot diagnostic vudue in dcteimining the cause ot edemas 

The 1 educed volume of mine m this ioim ot neiihiitis might be due to 
impaiied seeietion tliiough the glomeiiilus This appeals scaicelv a tenable 
hypothesis it at the same time w'e piesiippose a hv peipeimeabilitv to pioteins 
It may be due to diminished glomeiulai filtiation lesiiltant on a lessened 
blood flow tliiough the inflamed hidnev , oi, moie fluid maj'^ be leabsoibed 
tliiough the tubules Mavis feels that piobablv loss of fluid fiom the blood 
into the tissues is compensated as fai as possible bv excessive leabsoiption 
fioni the leiial tubules 

The authoi docs not look upon cliloiide letention as a factor of gieat 
impoitaiice m the causation of neplnitic edema Theie is usiiallv some reteii 
tioii 111 this condition but no moie than occuis in some othei diseases wnthoiit 
kidney damage and he has found equally high plasma chloiide tiguies m 
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cirduL- tdcnn ruiUienuoie chioudo utenixou otcuis m tbstascs not assn 
o Jtsd uilli cdtin \ 

>Ms sn^^csls tl\it flu supposed IniictKiil tlVtils ol cikiuni in lessen 
i»is nepluitjc <<lc»M Ju n lu dm to the mfion oi On^ ehciuicat ni diniUHshuic. 
eapiliiiv })(umdn)it\ In flus ensc tiu iliiininshod (IjhHjin pi inic ibilitv ni 
the clonu mil pio!not(s ntudnm of pi isni i pioUin lU lick tint this is 
nioie hkth to be the ti m « \pl in dn n tiian t lu iiinu i ojimmouIv ki e )ited one 
tint e ikunu ilteis tin sill l)ihnt< ni llu hmh 

^\ Ink he lUnlics hflh mtpoMnui to sift Ks(ntfi<in ind stdes tint 
tlu It is no e V nk nn 111 it motl i sn < ss < j » hl<>i uk m tin blom) c ius( > s]?! 
tilit svniptonis lu iku s si iii Ihn ih possjlniiii oi ilisl ui 1» iiu t s m osmotic 
tquihhuum btiwun tli> iills ml tkn Is ol iln bode jppj us to pistitv tlu 
exclusion otsilt horn tlu dut 

Wdh ic^ud to tinotiu ^louundii oi i/otuint luphntis the luthoi 
mUiIc icto^jn/ni^^ lint liistoi^ .u di dt-'i dnuu* »{‘l“ okmiu 

ull lot ih/ts tht pdliolo^ii Iniuiund <hui^<s m iinl\ in tiu tubules He 
points out tbit wluk mint oi tli ^lonniuli in litdk dist jsul oi e\tu 
(kstiovcd oUuiswIikIi m idh i n nod oi m nliln U ,.ood tondifion ue 
eamn^ llu bunkii 1 )u {»i<s »<« <d dlndtunnin induitis thd thete 

Is nt hist i IdtU linutmiu! iluni.t to lh< ^loimniii This jnovuhd we 
ibsnme tls it pioUuituuint tiuuiii* tiom do inbuiis 

^.s tin e.loiueiuiu liiti ift pissis ilnon^h tlu tnlmhsuatii is ibsoibed 
pGihips 1)\ osjuosis ind ildotuhs iii disoibid uti\(i\ h\ tht tuliuK tells 
These telJs ait iisisl iid to tin distuplroii <d noidluishold bodus such is 
tiiOT lint ttid nid tu duuiu Wluu liot\i\u Tiu\ lU dunked is ui 
cluonit f^loiuoudo in phuUs tlun nnprnm dnhtv to tluse subst mtes betomts 
icsstutd ind, is w itii jiissts ilnou^li tlum ndo llu blood llie dissolved m 
tio^eiious suiist uiti s lu not nsisU«l issiHmssluUv ind (h« v juss bit! uith 
the w itti Did tliloiuUs 

Ibe tells odti i ksseiied itsisl nui to didtisum tluou^b tbtm ot non 
tbusbold bodits 1 lus lesist nu t js to on extent seintne in tint cells become 
peuneible to niic icul befon this do to urea and oidv in tlu htei stages 
do thes become m irJ ( dlv pcimeibk to tieitmnu 

With fills dilhision tliimigrh the telK tlu blood inu uid the blood met 
and tieatuDiK ^,1 ubnlK imn isc Hu v-ied<sl hopi ot 1 lepuig the level of 
the blood leisonabU 3ov\ consists in doiicsis such is usiialh ottnis in cluonit 
oJoiiieiulo uepbntis 11 k pioiiiolion oi dmicsis wdb ctfinn m flioobiomiu 
shonbl tlicorctie dll in 10 j,k il liiciipnisis skkc tiusf dm^s ippear to act 
cluetii Ik uicrcasu^^ j^lomenibu filti ition 1 ut it is dnubttul wbetbei tbev 
tould dttr an output ot uiuie alieidv consukiible S dine diiuetics on the 
otiior hand act lu the tubules is nontluesbold bodus ind imrth increase tlie 
'unonnt of u iste material to bo ohmiuatcd 

\ppaitntli tlie rend tiibiilcs nexei lose cutiieh then abditv to actixelv 
absoib and contenti ite ehloudes even m flu latti stiges ol cluonit nepbii 
its The tuuctiou lioiietci becomes impuicd to an extent 

^Vliik 'IfdMs proposed explanation of the pifliologic fiuictional proc 
®‘>ses is mteiesting and, taken is x whole pieseuts a luctuie winch tan cisih 



210 


THE JOUENAIj op LABORATORY AND CLIOTCAL MEDICINE 


be Visualized, mueb remains to be explained and certain paradoxical situa- 
tions such as the diffeience between the pioposed functional localization and 
the known microscopic localization must be leconciled 

This review also emphasizes the unsatisfactory state of the present nomen- 
clature MacLean’s recent division into “azotemic” and “hydremic” types 
becomes unacceptable if m the latter there is no actual increase in the flmd 
content of the blood It would be better for the present at least perhaps to 
adhere to a nondeterminate classification, such as that recommended by 
Chiistian, using such terms as ehionie nephritis, nephritis with or without 
hypertension, chronic nephritis with edema, etc Not until we learn more of 
the modus opeiandi within the diseased oigan can we venture to make a 
thoroughly satisfactory descriptive classification 
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The retention cysts ha\e a cential eavity of varying size which contains 
a fluid vaiying in color from watei-cleai to chocolate blown The cyst wall 
IS formed either of compressed ovarian tissue, or of connective tissue which 
may or may not piesent varying phases of degeneiation The corpus luteum 
cists lepiesent the dilated and cjstie corpus luteum and their diagnosis is 
based upon the demonstiation of granulosa luteum cells in the characteiistic 



JTiff 1 — Pacchionl'in bodies In teratoma \2o0 



Fig- 2 — Choroid plexus In teratoma. x250 


airangement of the coipus luteum This cellulai layei is laiely present m 
the laigei cysts 

Our mateiial adds nothing new to the present knowledge of these lesions 
In the present series one specimen was noteworthy because of its size, the 
weight being 42 kdos 

Cystadenomas filled with a mucous strmgy fluid are the most eonimon 
of the ovarian tumors, constitutmg 53 6 per cent of Lippert’s 638 ovarian 
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iumoTS, while om matenai siioi^cd 71 cases (14 2 per cent) As a rule only 
oac ovary is affected (both ovaries m less than one quarter of the cases, ac 
cording to Frankl) These tumors possess a connectue tissue capsule and s 
unifornilj rounded surface or multiple constrictions aceoidmg to the domi 
nance in size of different compartments The size of the individual cysts is 
variable and m unilocular evstomas one large cj st is seen u bicb may or may 
not show a variable minibor of easts oi cvstlike spaces in the wall Some of 



Fiff 3— Retinal pigment in ttrotoma t 50 



these tunioi-s present an adenomatous stiueture and closelj xe&emble solid 
tmuors of the ovary Generally speaking the stadenomas belong to the 
group of bemgn tumors, but la spite of their histologic appearance they may 
tunes assume the properties of a malignant neoplasm Peritoneal implan 
tations not infrequently manifest themselves after the spontaneous or acci 
eutal rupture of a pseudomucinous cystoma Although it is not a frequent 
occurrence, these tumors sometimes undergo a histologically demonstrable 
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caicinomatous clegeneiation aftecting botli tlie piimaiy tumoi and peiitoueal 
implantatioiLs Suck degeneiation is inoie eoiuiuon in the seious cystadeno 
mas, especially those of the papillaiy tjpe The latei gioiip contain a seious 
instead of a niiicmous fluid and the innei suiface of the cyst spaces is i datively 
often eoveied with papillaij'' einthelial gionths Any of the cjstadenomas 
may leach enoimoiis dimensions 

Of gieatei inteiest than those pieMouslj’- desciibed is the gioiip of 61 
deimoid cjsts and teiatonias Kocher claims that the diagnosis of ovaiian 
teiatoma oi deinioid cj’^sts is lendeied possible by the “malleability” of the 
tumoi, meaning by that teim that slow piolonged piessure piodnces a dis- 
tinct depression which peisists toi some tune This is due to the putty- 
like consistency of the cyst contents Wheie ban, fluid, and fatty masses are 
piesent it is claimed that a fine tiopitation mai at times also be demonstiated 
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In the piesent senes seveial points yliicli hd\e been seldom desciibed 
weie encounteied Eighteen of the gioup weie puie deinioid cysts in nhicli 
the only tissue tjpe demonstiable was the skin and its appendages In 22 
otheis in which the skin and its appendages foinied the iiiajoi poition of the 
gioivth all thiee fetal layeis weie demonstiable upon caieful stud^' 

In the puie deimoid cj^st gionp, the histologic pictiue is that of a ceu 
tial cavity filled with sebaceous mateiial and haii, and siiiiouuded by a wall 
the inuei suiface of which is a moie oi less keiatini/ed skin with the usual 
appendages of sebaceous glands, ban follieles, etc This epithelial la-y ei is m 
tuiii suppoited eithei by a connective tissue layer or bv a condensation of 
the ovaiian stiuetuie Although seldom commented upon, it was not sui pris- 
ing that 9 instances of lipoidal leaction weie encounteied The large amount 
of lipoid present in the sebaceous mateiial is the explanation, and the leac- 
tion, which IS shown in Pig 4, is chaiacterized by the foimation of foieign 
body giant cells 

The frequency with which certain tissues weie found in teiatonias fui- 
nished anothei ipteiesting obseivation Biaiu was encountered 34 times, 
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und oulo the irequenci of jiacehioiuin bodies produced a picture analogous 
to a psammoma (Pig 1) In one specimen a lullj dec eloped choioidal plcius 
«as ciieouiitcred (Pig 2) Kctiinl pigment nith jiaitnl development of the 
rotiin lias found in 0 instances (Pig 3) Tlijioid tissue was demonstrable 
m 9 specimens (Pig 5), uliile cartihgc, bout, or teeth uere found in all of 
the group 



tiff fi— lit il pHli H HM f «n \ 50 



^ialignant de^tneration of the teiitomis oLiuried in 6 specimens (10 
per cent) Pour of these b were classed as careinonns the ceils being of 
epithelial origin In all, aheolai formation uas a prominent feature and 
special stains showed no niteieeilulai fibrils of connects e tissue In one of 
the malignant tumors (Pig 11) a squamous celled epithelioma developed in 
srea of sKin, and metastatic or direct growth extension was demonstiable 
the bone and cartilage of the tumor itself 
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One instance of carcinosarcoma was shown to be of teratomatous origin 
by the presence of islands of bone, skin, and muscle 

Solid tumois of the ovaiy aie possibly of gieatei interest than the cystic 
ones, because they aie less fiequently encountered The least common is the 
adenofibroma, 0 8 pei cent of the present material being thus classified Of 
the four tumois in this gioup, three belong to one type and the fourth to 
another In the first (Fig 18), the body of the tumor consists of a hyalme or 
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Flff 8 — Krunkenberff tumor (pilmary in ovary) 3 l250 



Fig 9 — FoIIiculoma ovarii a.250 


slightly cellular stroma arranged with the peculiar manner of infolding ob- 
served in mtracanicular tumors of the breast These papillary-like ingrowths 
of connective tissue were lined by a single layer of low columnar oi cuboidal 
epithelium which gave no evidence of secretory activity The single tumor 
had a more ceJMai stroma which supported alveoli of varying size, generaUy 
ovoid in shap^ Most of the cells of these alveoli (Fig 17) showed evidences 
of secretory activity, and cilia were occasionally demonstrable Many oi 
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the secretory products had become calcified This last tj pe is possibly de 
rned from embrjoml rests uliich are not infretiuentlj encountciecl m the 
ovary We have sovcia! times observed piolifeiations of comiectiis tissue 
about misplaced embrj onal ducts, of such degree and so sharph localized 
that the diagnosis of fibroadenoma of microscopic size was justifiable 

Sixteen spceiuieiis of papilloma (3 2 pei cent) w ere found in the tumor 
group, and as with fibroadenomas there were tuo tjpts distinguishable In 
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rjff 10 — FolUculoma o\arH a 0 



F'i? 11 — Squamous cell epUhelionia arising In teratoma, x 50 

first type (Fig 12) the architectme consisted of a deuse and rathei 
bjaline eonneotive tissue arranged as papillae and coaeicd by a single layer 
of low columnar epithelium without eridcnee of seeietorj activity Of this 
type there were 8 examples The second type (Pig 13} had in general a looser 
connective tissue stroma also arranged m papilhiy fashion and covered by 
on epithehal lay er which vaiied from low to high columnar The character 
totic difference between the two tr pes w as that the epithelial cov ermg of the 
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second was of a secieting type, ivliile the epithelium of the first type was 
nonsecreting 

Fibromas of the ovaiy aie solid tumois ivliich usually have a nodular 
surface They vary in size fioin the diameter of a pea up to 40 kilos m 
weight The general foim of the ovaiy may have been preserved oi it may 
havm merged into the tumor, and usually the tumois are pedunculated Bi- 
lateral tumors are seldom observed At times the histologic differentiation 



Fie 12 — ribi oiUcnonia x250 



Pig 13 — Papillau ojstailenoma (nonsecreting ttpe) x250 


from sarcoma is difficult, and oeeasioiially the tumois contain varying amounts 
of smooth muscle While fibromas are cuneutly supposed to be rather infre- 
quent in the ovary, there were 23 in the present senes (4 6 per cent) In 
general the tumois consisted of inter lacing fasciculi of connective tissue 
which varied markedly m the degree of cellulaiitj, in many instances being 
hyalme and in other instances so cellular as to arouse a suspicion of mahg- 
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mney In some the \sscu!vi snppl’' '"'n> paitscnlaih abundant but in the 
nnjontj the blood scsslIs showed i marked degiee of seleiosis 

Two possible soiuces o£ oiigin were demonstnble in the senes In one 
spccmioii (Fjg 19) 111 wliKli tlicic were multiple fibiomas small tumors could 
be definiteh shown to arise iiom tin, sdicntitn of small blood vessels A 
siimhr source of oiigm h is also been siioun for fibromas in other portions of 
the bod\ In anotlnr spu imen (Fig 20) an aiei ot stimuli o\arn m the 



tig u — Papditjv ^ c { n I j ( cr (Inc l\p ) \ 



15 AOcnocnrcInoma ii t Inir front cj tn lonoma ^ 0 


center of the fibroma suggested tint the giow-tli might base been of eougen 
dal origin 

Hegenerativ e changes eucountered lu the fibiomas are of more thau 
Passui^ interest Hyaline degeneration necrosis attributable to interference 
''db blood suppH aud hemorrhage with liquefaction were encountered with 
air frequency as is the case with uterine tumors of similar tvpe Saicom 
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of metastatic oiigin The tumoi may stait as a malignant giowth oi arise 
seconclaiily fiom a pieiiously benign one Most of the secondaiy caicmoinas 
have the piiiiiaiy growth situated in the gastioiutestinal tiact As with 
caieinomas in othei locations ex ti erne ‘voutli is not exempt, and tuinois of 
this type ha\e also been obseivcd in lieiinaphiodites 

The ()4 caicinomas of the piesent senes do not inelnde the teiatomas m 
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which malignant degeneiation occuiied The neoplasms could be about 
equally divided in two gioups In the one gioup the tumoi consisted of sohd 
masses of ciiboidal, polj^hedial, oi cylmdiical cells aiianged about more oi 
less delicate septa Depending upon the plane of section, the aichitecture 
differed fiom a solid sheet of neoplastic cells to the appearance of Fig 16, 
where the stiuctiiie is of the papillaxy type The epithelial eells of this type 
of tumor showed no evidences of seeietoiy actnity 
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Tlio sLcond group bhoued a laorphologj hIulIi ludicated the ongm from 
ysfadeuomas 'ilio stroma «is ot raijrug degrees ot eeJIiil irrfj ntrd ar 
rtuged so as to support acitit of r irtoits shapes nul sues The acriit were 
Imed by m inr layers oi cohiimiii Lpitlichiiiii and the lumen of the alveola as 
ucll as the eprtheli tl cells uete more or less distended mth the retimed 
products of seeiction 



— Uie(.n rntU< <1 «nc In rtbioina (Jit p)iii» ) r 0 



Plff -5 — Sarcomatous i1 s:<iierutlon f fibroinn \ 0 


hi additiou to the two fataudaid t\pes oi" iaiciuouiii tluee tumors of the 
Vrukenberg- t>pG Here fouud (Fig 8) Tho of these speoimeus were luetas 
Jltic, the primary grouth of one being in the stomaeh and of the other in the 
'■rge intestine The morphology of both of these as ivell as of the third case 
uas typical of the type The stroma iias loose and bomeuhat cellular and 
Mattered throughout this stroma rveie collections of small acini which were 
>ncu h\ the typical faiiith stamin„ signet i mg shaped cells the indnidual 
5 being distended by a secretion of mucoid character 
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The third case of Krukenheig tumor oceuiied m a young girl and, as is 
usually the case, was bilateial A second lapaiotomy, togethei with a thoi- 
ough study of the gastrointestinal tract, failed to disclose a primary tumor 
elsewhere Death occurred quickly and although no autopsy was obtained 
the case has been considered as primary in the ovary 



Fie: 21 — Splndle-ct.ll & uconia with little stroma x250 



Table I 


HISTOLOGIC CLASSIFICATION 


NUMBER PER CENT OP TOTAL 


Adenoflbroma 

Papilloma 

Pibroma 

Sarcoma 

Teratoma and dermoid cyst 

Carcinoma 

Cystadenoma 

Simple follicle, retention, or corpus luteum cyst 


4 

08 

16 

32 

23 

46 

15 

30 

61 

12 2 

64 

12 8 

71 

14 2 

246 

49 5 
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Piffs 6 and «7 — Spindle cell suiconii with \ttoJne omounts oC stroma, x oO 

In the senes there occuned anotliei bizaiie tjpe one instance of follicu 
loma o\arii This has been elsei\Iiere lexioited b\ Alsnhoims 

SUiiaiABY 

A senes of 500 tumors of the o\ary is pieseuted The incidence of the 
various types is gi\en in the accompanying table 




EFFECT OF BACILLUS ACIDOPHILUS ON INTESTINAL 
PUTEEFACTION AND INDICAN OUTPUT-' 


By j\Lvx Katin, M A , M D , Pn D , Nnw York CityI 


INTRODUCTION 

^^HE decoiuposition of iDioteiiis m the digestive tiact is due chiefly to the 
i- influence of the gastric, panel eatie, and intestinal pioteolytic ferments 
and, paitly also, to the bacteiia of the laige intestines 

INTESTINAL PUTEETACTION 

Intestinal putrefactive piocesses depend first upon the presence of pro- 
teins and second, obviously, upon the presence of putrefactive bacteria, 
chiefly Bacillus coli coinmunis. Bacillus putiificus. Bacillus aeiogenes capsu- 
latiis Changes in the amount of ingested proteins and changes in the viru- 
lence of the mieiooiganisms will theiefoie influence putrefaction Putrefac- 
tive bacteria aie facultative, that is, they prefer carbohydrates, if available, 
to proteins Thus, the amount of caibohydiates ingested will also be of 
influence on putrefaction 


THE ETHERE/Uj SULPHATES 


The formation of phenol and phenolic substances (ciesol, indol, skatol, 
etc ) has been ascribed to the action of the intestinal bacterial flora Such 
organisms as the Bacillus coli communis, which is a normal inhabitant of the 
intestinal canal, are harmless under normal circumstances In conditions 
of injui}'- to the intestinal mucosa, they may become virulent (Fermi and 
Salto) Other organisms, like the Bacillus putrificus and Bacillus aerogenes 
capsulatus, which are obligatory anaerobes, thrive in the colon where theie 
IS no oxj gen (Heitei), and break up protein into carbocychc toxic substances 
These substances aie absorbed and, after undergoing oxidative changes, they 
conjugate with sulphuric acid in the liver producing nontoxic substances, the 
so-called ethereal sulphates The toxicity of these bacterial products of putre- 
faction is well known 


Of the ethereal sulphates, indoxyl potassium sulphate, or mdican, has 
aroused special interest and is legaided as a direct index of the total amount 
of ethereal sulphates conjugated, and so indicates the extent of putrefactive 
piocesses in the intestines After having been oxidized to mdoxyl and after 
having been conjugated with sulphuiic acid and potassium, indoI occurs m 
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the urine as mdo\j 1 pot issimu sulphate oi mdiean , and the amount of indicau 
may be tnkeii as an imlcN ot tlio e\te!it of the intes^tuial putrefaction 

In other in\estigations the amount of of the etlieieal sulphates oi 
their ielati\e amount in compaiison uitli the amount of the total sulphiii and 
tlie percentage of sulphate sulpluu ha\e been studied Folin shoi\ed that 
mdican is tint pirt of the ctheieal sulplntes uhich is produced m the piot 
ess of puticfictiou Anothci pait of the excieted ethereal sulphates is a 
product of the endOocnons sulplmi met ibohsin not deined from ingested 
jirotems 

In support ot these f icts it li is ht t n shown that low piottin diet (Bunge 
Coiabc), scgctaiian (IIoppc Sejki 1 lannactous (Rothin m Gottwald and 
Ivrauss) oi carbohjdiate diet (Hoppe Se\ler Poehl Bienncks etc), mges 
tjon of lactose (Strauss and Phdbpsohii) of milk (BieinacJn Maltcoda eti ) 
of sour milk (Poehl) and the ingestion of lactic acid bacilli (Coheiidj Lea^ ) 
of hydrochloric acid (Bieniacky Stadehifan etc) mciease the amount of 
ethereal sulphates eliminated It was also found tliat water dniiLmg (Hawl ) 
ind starving (lilullei) decioise the amount of otheieil sulphates excietecl 

HLVlEW OF THE LITER \TUtE 

Since Stadelei found phenol m cow s and horse s uune Landolt Lichen 
Hoppe Seylci, BuUgmnskj and Alunk found traces of it in noinial hum in 
urine and Salkowaki obseived that m ileus iiid othei obstructive intestinal 
disease, the excietion of phenol m the uiinc is much increased 

Baumann and Heitcr reported that not onlv phenol but also othei sub 
stances were excreted m the mine as etheieal suipliates They also obseived 
that phenol unites not only with sulphuric acid but with other ladicals This 
''as coiiflrnied by Schmiedebeig who found that phenol mutes with gljcuroiuc 
aeid Upon poisomng clogs witli phenol it was found that the hver became 
Uch m phenol sulphates For example in 100 paits of hver he found 19 times 
’is much tnbromphenol as m 100 paits of blood Tins phenomenon seemed to 
prove that the liver is tlie seot of conjugation of the phenolic uid nidolic 
radicals with sulphuric acid 

Lang deteimined the quantity of etheieal sulphates in the mine of p,ccbe 
Wore extirpation of the hver Up was U d to believe tint the svutliesis of 
Ihc ethereal sulphates was not exclusiveh pirfonmd in the iner 

From expenments performed in vitio Koch iKo thovvht that the hvei 
"as not the onlv seat of sulphoconjngatioii lie took bvei kidiiev pancieas 
thvmus and nmsele luniced each oigui sepai iteh and idded phenol and 
disodmni sulphate lie kept these imxtui«s at bodv temperatiue or else at 
S to 12 C He reported that all the tissues except the tlivnius took p irt in 
the synthesis He obtained similar lesults with ortho meti and para 
phenol 

Landi repeated the CNpeiiments of Koch using onlv liver tissue But 
due to the fact that decomijosition sets in so verv soon he could not confirm 
hoelUs findings He also made perfusion expcnuients with the bvei ami 
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finally assumed that the seat of conjugation of the phenolic and sulphuiic 
ladieals was not the livei hut the intestines 

The opinion of Lang, Koch, and Landi is directly negated by the findings 
of Embden and Glaessner They peiformed peifusion expeiiments on the 
organs of dogs, using tlie liver, muscle, kidneys, lungs, and small intestmes 
Fiom then investigations they concluded that the livei is the most important 
oigan foi the formation of the ethereal sulphates Smaller quantities of 
ethereal sulphates aie produced in the lungs and the kidneys, but the muscle 
tissue and the small intestine play a very insignificant lole in the formation 
of the ethereal sulphates 

Beale, from his observations, was ot the opinion that the livei was the 
seat of the synthesis of the ethereal sulphates 

Pinizio confirmed Beale from his eliuical findings In normal individuals 
and in a case of ecchiuococcus hepatic cyst, he found that the administration 
of thymol caused an increased evcietion of ethereal sulphates in the urme 
When, however, he administeied thymol to a patient sufieimg from hepatic 
ciiihosis, he found no iiiciease of the ethereal sulphates in the urine 

In normal conditions of the alimentaiy tract, Strauss and Phillipsohn 
found no phenol in the uiine, and they concluded that, under normal condi- 
tions, the phenol and other radicals were conjugated with sulphuric acid 
According to these authois, the livei is the seat of the synthesis of the 
ethereal sulphates 

Heiter and Waksman took 7 grams of liver, kidney, muscle, bram, and 
blood, respectively These specimens weie minced, and each tissue treated 
with 10 c c of a weak phenol solution, and allowed to stand for fiom two to 
three hours The mixtuies weie then distilled, and they found that there 
was a loss in the phenol distilled The liver retained most of the phenol, 
then came in order, the kidneys, muscle, and biaiu 

In conditions of jaundice, Bieinacki found four times the amount of 
ethereal sulphates normally present Darenbeig and Peicy found an m- 
ci eased exeietion of ludol and skatol in jaundiced individuals Labbe and 
Vitiy obtained similai results Magiegeas obtained vaiymg quantities of 
ethereal sulphates in icteric patients 

EXPERIMENTAL BESHVRCH 

We undertook the present study to ascertain whether it is possible to 
decrease the extent of intestinal putrefactive processes by means of mfluenc- 
ing the mtestmal flora We used a ciiltuie of the Bacillus acidophilus for 
that purpose (Yitabac), assuming that the incieasmg of the acidity of the 
intestinal contents, as pioduced by the Bacillus acidophilus, will mhibit the 
growth and viiulence of the putrefactive microorganisms 

Bacteriologic examination of the feces was made by Strassbuiger’s 
method A small portion of feces with water was eentiiEuged, the hquid part 
poured into anothei tube, diluted with an equal quantity of alcohol, and again 
centrifuged Prom the sediment, which did not now contain anything but 
bacteria and yeasts, a smear was piepaied and stained The Bacillus acidoph- 
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ilus was identified by its Gram positive stam and its morphologic character 
istics 

As an index of the extent of the putrefactive pioeesses, we determined 
the urinary indican sulphur We also observed whether there occuried a 
decrease lu the urinary ludican excretion after the ingestion of the Bacillus 
aoidophilus, and what changes occurred in the uiinary output of the ethereal 
sulphates related to this decreased indicanuiia 

We adopted the following teelinic Tiie patients were Lept on a fixed 
diet The urine was colleoted for two days and aniljzed for total sulphur, 
ethereal sulphates and jndioan The feces were examined baeteriologioallj 
After taking the Bacillus acidophilus culture (we used that piepaied bj the 
Bergman Iiaboratoiics called 1 itaioc) two tablespoonsful tiuee times dailj, 
the uiine was leexauiiiicd lu three to five dajs and the feces analjzed as 
before 

Results — ^The total sulphur was dcteiiiuned by Benedicts the ethereal 
sulphates by Fohn’s, and the indican bv Ellinger s method The urine was 
preserved by cold 
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Bacteiiologic examination of the feces was made in twenty cases We 
found that after thxee to five days, the Bacillus acidophilus appealed m the 
feces If given to the patient togethei with lactose, it became the dominatmg 
miciooiganism of the feces Such feces appeal alieady physically changed, 
the odoi being less oftensive, and a nioie lapid sedimentation of a greater 
mass of bacteiia could be observed durmg and after the centiifugmg These 
impi elements in the bacteiiolog}’^ of the feces persisted even two weeks after 
the patient stopped taking the Baeillus acidophilus cultiiie Findings similar 
but less pionounced were obtained when lactose was not given, but in such 
cases we could observe the appearance of the Bacillus acidophilus in the feces 
111 smaller iiiimbeis 

ilaiked alteiations oecuiied in the urinary indican output (see Table II) 
111 all but two eases There was a decrease in the indican excieted, ranging 
fiom 30 to 91 per cent This decrease was alieady present after five days, 
but gradually became more pronounced if the patient continued taking the 
Bacillus acidophilus eultuie (see Table II, Cases 7 and 11) It is obvious 
that the greatest decrease of tlie individual output was found in cases wheie 
previously the uimaij indican elimination and, as it can be assumed, the 
intestmal putrefaction was more maiked 

According to almost all authors, the urinary mdican output may be 
taken as an index of the extent of the putiefaetive processes within the intes- 
tines We can, therefore, also conclude from oui findings that ingestion of 
Bacillus acidophilus is likely to dimmish intestinal putrefaction 

As to the ethereal sulphates, oui findings were unexpected We found, 
along with the decrease of the indican excieted, an increase in the peicent- 
age of ethereal sulphates (and in the absolute amount) in aU but the same 
two eases in which the deciease of the indican elimination was not obtained 
(see Table II) The regularity of these findings was definite The fact that 
no increase of ethereal sulphates was obtained in two cases in which indican 
excretion was not deceased suggests a connection between these two changes 
— that either one is the cause of the other, oi that both aie the result of an 
imdeilymg cause This could only be coufiimed by our findings m Case 4, 
Table I In that case, the patient was kept on a fixed diet without Bacillus 
acidophilus to observe the spontaneous changes of the sulphates and of indi- 
can We found an increase in mdican output, probably due to an intercur- 
lent enteritis Along with tins increase of indican excretion, a deciease of 
the percentage of the etheieal sulphates was found Which of these is the 
piimaiy change will perhaps be seen by a consideiation of Case 15, Table 11 
In this ease, in nlucli there was no deciease in the mdican output after the 
ingestion of Bacillus acidophilus, a carbuncle was present It is well known 
that a pus focus m the body goes along with an increased mdican production 
We may assume m this case that the great part of the mdican excretion was 
of extiamtestmal origin This empliaswes also that theie is no mciease m 
the percentage of the ethereal sulphates if mdican production is not dimin- 
ished It follcS^s from tins observation that the deciease of mdican pioduc- 
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tion IS the primai^ cliange, inducing’ by some mechanism, au mciease of the 
percentage of the ethereal sulphates 

Ingestion of Bacillus acidophilus, by decreasing intestinal putrefaction 
diminished the percentage of the ethereal sulphates even separate from the 
factor of decrease of indican production This is shown by the same case 
(see Table II) We feel that this effect of the Bacillus acidophilus inges 
tion — decreasing tlie peicentage of ethereal sulphates — is of intestinal origin 
while the increase in the amount of the etheical sulphates which follows the 
decrease of the indican formation, ma^ be of au extraintestiual or metabolic 
origin 

Case 1C, 111 uhich thcie was no decrease of indican output showed a 
sumlai behaaior In this case too a decrease of the percentage of the ethe 
real sulphates was found As these two cases ha\e also a pieviously high 
percentage of the ethereal sulphates the indiean production may be assumed 
m Case 16, to be due partly to extramtcstinal indican formation 

We conclude from these findings that lessened intestinal putiefactioii 
and decrease of indican formation result fiom ingestion of Bacillus acidoph 
ilus and produce a change in metabolism increasing the percentage of the 
ethereal sulphates The ethereal sulphates cannot therefore be taken as an 
index of intestinal putrefaction as a secondnrr quantitatne change in the 
opposite direction may be caused bv the lessened indican formation In Cases 
15 and 16 there was no decrease of indican formation the reduced intestinal 
putrefaction went along with decreased percentage of etheieal sulphates 
Our control cases, in which the urine and feces were examined at inter 
Mis of from eight to fourteen dais show that without the ingestion of Bacil 
his acidophilus and without interciirrent diseases onlv slight changes occur 
m the percentage of the ethereal sulphates as well ns m the indican output 
Subjectn ely, ingestion of Bacillus acidophilus produced improAcment of 
the bowel movements improvement of headache and a better and stionger 
feeling generally 

SUHUrAKY 

After ingestion of Bacillus acidophilus for from three to five days this 
<irganisin can be found in the feces in large number if the culture is given to 
the patient together with lactose and less in number if giien by itself Along 
the appearance of the microorganism in the feces the urinary indican 
output decreased in most cases indicating a decrease in the extent of intes 
tmal putrefaction There are evidences wluch seem to show that in the for 
aiation of the ethereal sulphates two opposite efifects occur in connection 
^Mth the Bacillus acidophilus ingestion o deeiease of the “intestinal” ethe 
real sulphates, caused by the decrease of intestinal putrefacti\e processes 
ond an increase of the “metabolic” ethereal sulphates caused by lessened 
Judican formation As tins would explain the many contradietorj findings 
obtained by different investigator attention should be paid to these possi 
bihties 
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THE ACTION OP PILOCARPIN ON THE RAT’S PUPIL* 


By J a "Waddell, M D , University, "Va 


INTRODUCTION 

P ILOCARPIN was at oue time regaided by many pbaimacologists as dis- 
tinctively a stimulant of the paiasympatlietic division of the autonomic 
system, its effect being localized specifically on the myoneuial junctions So 
firm was this conviction that response to it on the pait of an organ or tissue 
was accepted as evidence of the piesence of the above type of innervation 
But during approximately the last decade a number of discrepancies in the 
narrowness of this affinity have been leported, different pomts of action bemg 
exhibited in certain oigans of seveial species of animals It now seems, as 
Edmunds^ has veiy aptly stated, that no single tissue is attacked by pilocai 
pin to the exclusion of all others 

These vagaries on the pait of pilocarpm have lecently been leviewed by 
Edmunds^ and by Sollmann = For convenience, the most impoitant of them 
may be biiefly cited here as follows (A) The parasympathetic myoneural 
junctions in most of the oigans of the usual laboiatoiy animals, (B) the sym- 
pathetic myoneural junctions m the uterus of the lat (Gunn and GunnU , 
(0) the muscle substance of the bladder (Edmunds and Roth^) and the re 
tiactor penis (Edmunds®), and (D) the ceivical sympathetic ganglia (Dale 
and Laidlaw®) In aU the above, pilocarpm manifests uniformly a stimulant 
action, so that they aie examples of tiansference of the point of action with- 
out alteration of the diiection of action Puitheimoie, in each of these cases, 
atropme was antagomstic and hence followed philocarpm in the transposition 

*From Uie Pharraacolofflo Laboratory of the University of Virginia 
Received for publication March 16, 1926 
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Up to the present time there has been presented but one mstance of disso 
ciation of the antagonism of pilocarpin and atropine (intestine of the frog, 
Roth'), and but one of an apparent inversion of pilocarpin to a depressant 
(cardiac vagus of the frog, Laiiglej®) The latter may, however, be explained 
as a stimulation of the sjmpathetie accelerator (Sollmann ) In the former, 
physostigmme was also transposed and dissociated from atropine antagonism 
But, while pilocarpin is transposed on the frog’s rectum, arecolin exhibits its 
usual parasympathetic action (Schuller”) Physostigmme, on the other hand, 
IS the one transposed in the case of the turtle’s intestine, pilocarpm and atro 
pmo maintaming their afSnity for the parasympathetic (Both'”) 

As the title of this article mdicates this mvestigation is concerned with 
the action of pilocarpin sold} on the ins of the rat It is of mterest chiefly 
m the presentation of an example of the caprice of this alkaloid It may he 
here stated, in brief, that pilocarpin produces in the rat a mydriasis which 
IS antagonized hj physostigmme and arecolm hut not by atropine, hence, it 
would seem to be an mstance of inversion of the action of a parasj mpathetic 
stimulant or of its transposition to the sympathetic apparatus 

JIATERIALS AND METHODS 

Animals — The subjects obseried were healthj albinos, bred m my labo 
ratory All ages from six months to two years were employed Before begin 



.L- . ^ — DJaCTain of thread counter's Class fltUd wltli 0 mni scale for mcisurlnff 

^0 orblt^^ *^“*’** ^ ^ ^ placed o%er 


'nug an expeiiment, the animals were examined foi light iefle\ and equality 
of pupils 


Pilocarpin — The hydrochloiide was the salt studied The followmg 
brands were exammed Merck Einiei and Amend bhaip and Dohme, and 
Parke, Davis and Co All prodneed identical effects 

Adniinisiration — Solutions of the hydrochloride weie admmisteied m the 
followmg ways (A) LoeaUy, into the conjunctival sac m concentrations of 
from % per cent to 8 per cent , (B) subcutaneously mto the flank, 1 5 mg to 
oig pel kg j and (C) mtrahepatically (AVaddell") 2 5 mg per kg 


Examination of Pupils — A thread counter’s glass was employed To the 
base of this a half mm scale was attached so that it could be brought very 
close to the pupil and the size be read off on the magnified scale Smee the 
ens had a very narrow focal range readings accurate to 0 1 mm could be 
^cn The examinations were made in diffuse daylight , the light reflex n as 
a 'Idled in direct sunlight and under a Zeiss “hammer” lamp 
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Rat’s Pupils The lat’s pupils aie lound and exceedingly small, measur- 
ing in diffuse daylight fiom 0 5 mm to 1 mm and m direct sunlight from 
0 25 mm to 0 5 mm While they respond leadily to changes in lUummation, 
they aie not subject to such fluctuations as aie obseived in the eat and the 
labbit due to handling and the movements of the obseivei 

EXPERIMENTAL DATA 

The data will be consideied undei tuo captions (A) The Pilocarpin 
Mydriasis, and (B) The Influence of Other Drugs and Procedures 

A The Pilocai pm Myduasis — ^Dilatation of the pupil followed pilocarpm 
by whatever route administered, locally, subcutaneously, and intiahepatically 
Miosis was never exhibited at any stage of the expeiiment Since most of the 
data Mere obtamed by application to the conjunctival sac, the others being 
merely confirmatory, details will be given onh for the local action 
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Pig 2 — Cunes slio%\ing tlii, axonge degree and time relations of the mydiiasis aftei dif- 
ferent concentiaUons of pllocarping and after 1 per cent ati opine 


Concentrations of from Ys per cent to 8 pei cent weie aU effective m pro 
ducing mydriasis There was a progressrve increase in the degree, the rapidity 
of production, and the duration of the dilatation on increasing the strength 
of the solution up to 4 pei cent, above that no difl:eience was detectable 
For instance, % per cent dilated a 0 5 mm pupil to 1 mm and a 4 per cent 
to 2 5 mm , while an 8 per cent gave only 2 5 mm 

The pilocarpm mydriasis was uevei maximal Atropine and asphyxia 
markedly increased the size of the pilocarpm pupil, as did also epinephrin 
and cocaine It may be further noted here that the latter two drugs did not 
effect m the rat a maximal dilatation and that atropine and asphyxia also 
enhanced then mydriasis 

Dropped mto the conjunctival sac, the lower concentrations produced no 
eftect m the untreated (other) eye, but those of 2 per cent to 8 per cent gave 
a tardy and slight dilatation (absorption with resulting systemic action) 
Other effects were not obseived m the rat, the drug apparently causing the 
animal no discomfort whatever Even large doses subcutaneously did not 
impair the desire to eat 
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Exophthalmos was appreciable with the higher couceutrations of the 
drag but not after the lower Jn cases wheie careful measurements weie made, 
the widening of the palpebial hssiuc was bj as mucli as 1 mm The degiee 
exhibited aftei epinephnn was marl ed and out of all propoitiou to that fol 
lowing pilocarpine 

No abnormalities in tlie position of the eyeball w ere noted There was a 
slight photophobia, and the upper lid was perteptibh louvered in strong lights 

The pilocarpm pupil, when the full effect of the drug had been elicited, 
did not constrict to light but the initial stages of its mjdnasis could be thus 
opposed As the effect of the drug was wcaimg off howe\ei the light reflex 
was restored, for instance, a previously dilated pupil that had leceded to 
1 mm could be constricted to its normal of 0 5 ram 

There is then exhibited in the rat after admmistiation of piloeaipm a 
submaxmial mydriasis which is not antagonized by light except m its initial 
and recessional stages The plienomeuou is due to a peiipheial action of the 
drug and is accompanied b> a slight degree of exophthalmos 

B The affect of Other Di uQb and Ptoccduif!, — Vs an aid in localizing the 
point of action of pilocaipm on the lat s ins the bchnMOi of the pupil to 
other drugs and piocedures was determined The results and their beaiiug 
on the pilocarpm luydiiasis mav be bueflv stated as follows 

C/i/ondc— Solutions of 1 per cent 2 per cent and 4 per cent 
produced no effects Iheso were usually einpIo>ed in the control eje during 
the study of the action of diugs on the othei 

Cailon Dioxide — Carbon dioxide pioduced mitiaih a constiictxon often 
prapomt in degree, dilnt ition was not obsened until a maiked de^^ree of 
asphyxia had been reached — ^usualh respiiatorv and gencial paralysis — at 
which time the pupil suddenlj and inaxmialK dilated with loss of the light 
reflex The raiosis was prevented bj pilocaipm, but the nndriasis was unif 
feeted bj either the prior oi subsequent ndmmistrntion of the ding 

Epinephnn — Applied lot.aIl> epnieplmn did not dilate the lat s pupil 
hut injected nitrahepaticall;^ there followed iiistmtaneoush a maiked degree 
of exophthalmos and a submaxmidl imdiiasis witli loss of light reflex The 
dilatation was the same in degiee as was observed aftei pilocarpm Tlie two 
drugs exhibited mutual summation Lxtieme degrees of asphyxia however, 
offeeted even a greater degree of mvdnasis thin pilocaipm and epmepluin 

combined 

Ghloial Sydiate — Chloial Indiate per kg leetailj, pioduced a 

prapomt pupil, a plienomenon pievioush deseiibed m mm md ammaU^ and 
ascribed to central action This miosis can be pi evented and removed by 
Piiooarpm applied locally 

Atropine — ^Atropme as dilute as 01 i>ei ccut produced so gieat a degree 

dilatatiou that only a lujcroscopie rtm of lus remained visible There was 
ue usual loss of the light reties. Due to the estieme degree of mydriasis, 
urther effects could not be detected after pilocarpm, cocaine, and other 
“oydriatios 
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Homatropine — This diug affected a maximal dilatation with loss of the 
light reflex The latter observation is at variance with the results reported 
on othei animals On the lat, it coiiesponded in every way with atiopme 

Protocol No 1 

Pupil Eat No 27 Weight, 150 gm Pilocarpm — Atropine 

Time Pupil — Size in 0 5 mm 



Poisoned 

Nonpoisoned 

12 30 

1 0 


10 

Pilocarpm 4 pei cent 


S lime 4 per cent 

__ 

12 31 

10 


1 0 

12 32 

10 


1 0 

12 S3 

1 0 


1 0 

12 34 

20 


10 

12 39 

S 0 


1 0 

12 41 

4 0 light 


1 0 

12 45 

5 0 reflex 


20 

12 46 

5 0 lost 


20 

Atiopme 1 per cent 



Saline 1 per cent 



12 48 

60 


20 

12 54 

70 


40 

12 55 

8 0 


60 

12 56 

80 


70 


Protocol No 1 — Attention la called to the submaximal dilatation, the tardy effect on 
the nonpoisoned pupil, and the loss of the light reflex after pilocarpm, and to the great 
increase in the pilocarpm mjdnasis after atropine 

ProTOCOL No 2 


Eat No 17 Weight, 250 gm Pilocarpm — Cocaine 

Pupil — Size m 0 5 mm 

Poisoned Nonpoisoned 


10 32 

15 


15 

Cocame 2 per cent 


Salme 2 per cent 



10 34 

2 0 


15 

10 35 

25 


15 

10 37 

40 


15 

10 40 

40 


15 

Pilocarpm 2 per cent 



Salme 2 per cent 

— 

10 50 

60 


1 5 

Pilocarpm 4 per cent 



Slime 4 per cent 

— 

11 00 

60 


2 0 

Atropine 1 per cent 



Salme 1 per cent 

— 

11 15 

90 


6 0 


Protocol No 2 — Summation of the effects of pilocarpm and cocaine is shown 

Protocol No 3 

Pupil Eat No 35 Weight, 175 gm Pilocarpm— Arecohn 

Pijjjo Pupil — Size in 0 5 mm 

Poisoned Nonpoisoned 

~ro ~ 


12 40 10 ^ 

Arecolin 2 per cent — Saline 2 per cent -- 

12 45 0 2 1 0 

12 48 pmpomt 10 

12 50 pmpomt 1 U 

Pilocarpm 4 per cent — Salme 4 per cent -- 

12 55 05 1 0 

12 56 10 ^5 

11 00 3 0 3 ^ 

Arecolm 2 per cent — ^ „ 

11 15 ^_0 -i-I 

Protect No 3 -The mutual antagonism between pilocarpm and arecolm is shown 
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Cocaine — Introduced into the eonjunotnal sac, a submaxinial dilatation 
was produced It was like that after piloearpin and epinepherin, with which 
It Avas additive Atropine and asphyxia, extended the cocaine mydriasis to 
a maximal 

Physosiigmine — One drop of a 2 per cent physostigmine solution gave a 
pinpoint pupil within two minutes The untreated eye exhibited the same 
phenomenon after five minutes by uhieh tune well marked systemic effects 
were in evidence This drug and pilocarpm were niutualh antagonistic on 
the pnpil, but not systemiealh so 

Arecohn — ^This alkaloid produced effects on the pupil identical luth those 
foUowmg phj sostigmnie No systemic effects were observed on local ap 
plication 

Morphine — No effect was exhibited prior to the onset of restlessness and 
dyspnea, at which time there was shown a dilatation (probably asphyxia) 
After lethal doses, a maximal dilatation like that after carbon dioxide was in 
evidence In view of the above no mteraefion with pilocarpm could be 
studied 

Ergaiozin — The results with this drug were inconstant and ambiguous 
on both local and mtrahepatic administration Pilocarpm produced its usual 
mydriasis at ten thirty, and sixty minute intervals after ergotoxm 


DISCUSSION 


As a preliminary, it may be stated that the raf s pupil reacts to light 
asphyxia, chloral, epinephrin, pbysostigmme arccolin cocaine and atropine 
in a conventional manner Accordingly it would seem that its ins is inner 
sated hke those of other experimental animals — a constrictor mechanism with 
a parasympathetic nerve and a dilator with a sympathetic 

Pilocarpm applied to the conjunctival sac of one eye produces a my 
driasis, initially, m that eye alone Binocular dilatation is exhibited onlv 
after high concentrations of the drug but even then very tardily as com 
pared with the monocular The point of action is accordingly at the 
periphery, the phenomenon not being due to an indirect effect from the 
adrenals or asphyxia 

To further loealiae the point of action the evidence given by other drugs 
and procedures must be analyzed A peripheral dilatation could be produced 
obviously by (A) stimulation of the dilator muscle or nerve with or without 
depression of the constrictor apparatus, (B) simultaneous but unequal stimu 
lation of both eonstnetor and dilator mechanisms or ((7) depression of the 
eonstnetor nerve or muscle These possibilities will be considered in the 
order mentioned 


(A) Relative to the effect being due to a stimulation of the dilator struo 
tares, the following may be noted (1) the similarity of the mydriasis by 
Pdocatpm, cocaine and epincphrm (2) the summation of its action with 
coeaaa and epinephrin (3) the accompany mg exophthalmos, and 
(a) the fact that other examples of similar transposition are known But this 
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evidence is not conclusive, in that it does not explain the abolition of the 
light reflex and of the ehloial miosis If there weie, moieover, a simultaneous 
depression of the constrictor, a maximal mydriasis should have been ex- 
hibited, the imbalance being m such a case all m favoi of dilatation Smce 
the obseivations were to the eontiary, this hypothesis does not seem tenable 

(B) Simultaneous stimulation of the dilator and constiictor mechanisms 
would explain all the phenomena, piovided there be granted a greatei degree 
of action on the dilator than on the constrictor and provided the two oppos- 
mg receptors weie always affected to the proper relative degree at the same 
instant It is impiobable that this could occur Should, on the other hand, 
pilocarpm attack (a) the eonstrictoi sooner than the dilator, an mitial 
miosis would have been in evidence, oi (i) the dilator before the constiictor, 
a dilatation followed by a constriction would have been exhibited But con- 
tinuous obseivation failed to disclose such phenomena during the course of 
the pupfllaiy action of pilocaipm, hence, the mydriasis does not seem to be 
due to a simultaneous stimulation of both structures 

(C) The evidence for a depression of the eonstiictoi apparatus is as 
follows (a) the blocking of stimuli from the eonstrictoi center, demon- 
strated by abolition of the light leflex and the chloral miosis, (&) the agree- 
ment in dueetion of action with ati opine and caibon dioxide, which remove 
the tonic eonstrictoi impulses, (c) the antagonism to physostigmin and 
arecolm The mcompleteness of the pilocarpm mydiiasis may be explamed 
as indicatmg a weaker action than atiopme, reduemg but not entirely abolish- 
mg the effect of the tonically acting center, while atropine and extreme 
degrees of asphyxia entuely nullify the mfluence of the central stimuli, the 
former by paialyzmg the nerves and the latter the center Furthermore, the 
mutual antagonism between pilocarpm and physostigmin and aiecolin is 
indicative of nervous rather than muscular depression, hence, the pilocarpm 
mydriasis must be attributed to a depression at the periphery of the para 
sympathetic nerves 


SUMMART 

1 The rat’s pupil exhibits physiologically and pharmacologically con- 
ventional effects, except to pilocarpm, hence, the mneivation appears to be 
the same as in other animals 

2 Pilocarpm dilates the lat’s pupil on both local and systemic application 

3 The pilocarpm mydriasis is a peripheral phenomenon m the rat, smce 
it IS limited to the eye to which the drug is applied 

4 In the lat, pilocarpm abolishes the light reflex, the mitral constriction 
of asphyxia, and the miosis of chloral, and hence blocks central parasyni 
pathetic impulses 

5 Piloearpm antagonizes the effects of physostigmme and arecolm on 
the rat’s pupil, accordmgly, it affects the nervous rather than the muscular 

elements 

6 Pilocarpm on the rat’s pupil acts like atiopm but less potently 
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CONCLUSIONS 

Pliocarpm dilates the lat's pupil bj depressing the parasympathetic con 
stricter apparatus at the periphery 

Pliocarpm, m its effect on the rat^s pupil, presents an example of inver 
Sion of the direction of action without transposition of the point of action 
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STUDIES IN BLOOD GLYCOLYSIS* 


Seneral Consideration op Glycolasis in Reuytion to the Blood Cells and 
THE Production op Lactic Acid and Carbon Dioxide 


By Ichiro ICvtayaai v 31 D , New "i obk City 


A REVIEW o£ the hteratuie on gljcoljsis warrants the conclusion that the 
sugar of shed blood dimiuishes on standing independently of bactenal 
contamination Some observers' have stated that the sugar of diabetic blood 
decreases less rapidly than that of normal blood But whether the less rapid 
glycolysis in diabetes is due to a different type of glucose' in the circulating 
blood 13 stiU a debatable question A nnmber of other possible factors may be 
responsible for this alleged difference between diabetic and nondiabetic bloods 
As a prehimnary to the study of the role played by the erythrocytes and 
leucocytes m carbohydrate metabolism, it seemed advisable to study the rela 
tion of the blood cells to glycolysis in vitro Since these studies were begun 
(early m 1023), several reports have appeared in the literature on somewhat 
analogous experiments Although some of the results piesented in this com 
luunication are not cntiiely new it is believed that they are of sufficient inter 
est to warrant their publication The phenomenon of glycoljsis has been 
studied m animal and human bloods and in all analyses the Polm Wu method’ 
Was adopted for blood sugar determmations Potassium oxalate was employed 
as an anticoagulant for the whole blood The amount of the potassium oxalate 
Dsed w as roughly 0 06 per cent of the blood It appeared important to con 

^4 Department of the laaboratories New Tork Post Graduate Medical School 
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trol this factoi since Aibaia/ Macleod,® and Hillei, Linder and Van Slyke® 
have reported that potassium oxalate inhibits glycolysis 

In Tables la and Ih aie reeoided the results of studies of glycolysis m 
the blood of labbits and oxen The blood was drawn in all instances from 
the veins under aseptic conditions and maintained at 38° C free from 
baeteiial contamination Analyses of the bloods foi sugai weie made imme- 
diately and after thiee, six, and twenty-fom hours The oxen blood was re 


Table I a 

BixiOD Gl\col\sis on B\bbit‘ 


SDOAB 


NO 

TEST HOUR 

OVtVL*VTED BLOOD 

LOSS IN 

MG MG % 

CO S VTUKATFD 
LOSS IN 

MG MG % 

MG 

SERUM 

LOSS IN 
MG % 

lAKED WITH H,0 
LOSS IN 
MG mg % 

1 

At once 

239 



140 



150 



139 




3 hours 

111 

28 

20 

114 

26 

19 

150 

0 

0 

139 

0 

0 


G hours 

100 

39 

28 

103 

37 

26 

149 

1 

0 

139 

0 

0 


24 hours 







150 

0 

0 




2 

At once 

132 



129 



163 



132 




3 hours 

103 

29 

22 

115 

14 

11 

163 

0 

0 

132 

0 

0 


6 hours 

97 

35 

27 

98 

31 

24 

163 

0 

0 

132 

0 

0 


24 hours 

70 

62 


76 

53 

41 

163 

0 

0 

132 

0 

0 


•Specimens incubated at 38° C under aseptic conditions 


Table I b 


Glycolysis on Ox Blood in Vitro — ^At 38° C 


OX NO 

DUILVTION 

OF TEST 

O-XALATED BLOOD 
SDGAR LOSS IN 

MG MG % 

DEFIBRINATED BLOOD 
SUGAR LOSS IN 

MG SIG % 

SUGAR 

MG 

SERUM 

LOSS IN 
MG % 

1 

30 nun 

88 



88 



125 




4 hours 

70 

18 

20 

75 

13 

15 

125 

0 

0 


20 hours 







124 

1 

1 

2 

30 mm 

91 



91 



119 




4 hours 

81 

10 

10 

83 

8 

9 

115 

4 

3 


20 hours 

60 

31 

33 

73 

18 

20 

115 

4 

3 

O 

30 nun 

94 



94 



115 


0 


4 hours 

85 

9 

10 

92 

2 

2 

115 

0 


20 hours 

72 

22 

23 

77 

17 

18 

115 

0 

0 

4 

30 nun 

100 






125 


0 


4 hours 

8(1 

14 

14 




125 

0 


20 hours 

79 

21 

21 







5 

30 min 

90 






134 


0 


4 hours 

84 

6 

7 




134 

0 


20 hours 

65 

25 

28 




134 

0 

0 

6 

30 mm 

88 










4 hours 

73 

15 

17 








20 hours 

58 

30 

34 







7 

30 mm 

125 






187 


0 


4 hours 

100 

25 

20 




187 

0 


20 hours 

94 

31 

25 




187 

0 

0 

8 

30 mm 

88 






120 


0 

4 hours 

71 

17 

19 




120 

0 


20 hours 

70 

IS 

20 




120 

0 

0 

9 

30 mm 

89 










4 hours 

71 

18 

20 








20 hours 

41 

48 

54 






— 
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eened into steiile containei's wlicu the animals were slaughtered and the sugai 
was dotermmed as soon as the blood reached the laboratory (20 min ) after 
four liouis and after twentj hours Changes m the blood sugar of the rabbits 
have been observed in the oxalated whole blood, in the whole blood saturated 
iFith caibon monoxide, in the blood serum, and in blood laked bj dilution with 
water To saturate the blood with eaibon monoxide, the gas was slowly bubbled 
through the blood until the maximum absorption was obtained Laking was 
effected by adding one volume of blood to seven volumes of water Results 
are reported m milligrams of sugar pei 100 c c of blood at the time of anah 


Table II 


Blood is Vitro \t Roou Temperature 


CASE 

AGE 

SEX 

TEST SPECIMEV 

DURATION OF TEST 

At once 3 hours 6 hours 24 hours 
mp mg nip: mg 

DIAGhOSIS 

1 N G 

SO 

M 

Whole blood 

105 

91 

30 

22 

Angina pectoris 




Serum 

IJO 

110 

210 

110 





Laked blood 

IOj 

lOo 

105 

105 


2 J P 

45 

U 

Wiolo blood 

242 

220 

200 


Diabetes 




Serum 

2T7 

277 

2G8 

2G8 





Laked blood 

242 

242 

242 

24 


3 j ai 

59 

M 

Whole blood 

170 

ICO 

354 


Diabetes 




Ploema 

185 

180 

183 






Laked blood 

170 

170 

270 






CO saturated 

170 

ICC 

154 






E+ washed b c 

128 

125 

221 



4 M G 

Cl 

M 

AVholo blood 

105 

92 

78 

43 

Cardiac insuMcicncy 




Plasma 

111 

110 

110 

110 





Laked blood 

105 

lOo 

103 

305 





CO saturated 

10l> 

94 

83 

52 





B)- washed b c 

137 

170 

370 

151 


5 A.A. 

40 

ar 

Whole blood 

lOo 

92 

81 

42 

Traumatic neuritis 




Plasma 

107 

107 

307 

103 





lAoked blood 

105 

105 

305 

104 





B-f- washed b c 

187 

3/9 

173 

150 


6 P C 

58 

H 

^Vhole blood 

124 

101 

90 


Chrome myocarditis 




Plasma 

129 

329 

128 

123 





Laked blood 

124 

324 

123 

124 





Rf washed b c 

189 

178 

176 

124 


^ T S 

25 

F 

^Vhole blood 

91 

77 

71 

36 

Hyperthyroidism 




Plasma 

92 

92 

92 

92 





Laked blood 

91 

91 

91 

91 





R+ washed b c 

192 

172 

267 

344 


8 W G 

47 

M 

Whole blood 

95 

79 

C4 


Teratoma testicle 




Plasma 

110 

109 

308 






r aked blood 

95 

94 

05 






CO saturated 

95 

7S 

03 






R+ washed b e 

200 

197 

190 






Bf plasma 

189 

188 

188 



OHM 

45 

SI 

BTioIo blood 

98 

79 

63 


Lymphosarcoma 




Plasma 

203 

101 

102 

102 





Laked blood 

98 

09 

90 






R+ washed b c 

194 

189 

174 






E+ plasma 

182 

181 

181 

179 


Case 

-Blood 

corpuscles washed with 

0 9 per 

cent saline solution tntce. 

Blucose twice. 

5 6 

7 8 and 9 corpuscles washed with Ringer's solution with 0 P^r cent 


^ = Rltiffer'a 


solution with 0 2 per cent elucose 
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SIS, and the loss of sugai is leeoided m inilligiams pei 100 ee and as a per- 
centage of the initial figure During a period of six hours at 38° C the whole 
blood of the rabbit suiters a loss of about 27 per cent of its sugar, and after 
twenty-four hours about 47 per cent Analogous changes in the blood satu- 
rated with caibon monoxide were observed Kawashima^ has also demonstrated 
that carbon monoxide is without influence on glycolysis There is, however, no 
loss of sugar in the blood serum oi m the laked blood Glycolysis was observed 
in oxen blood, here, however, the disappear aiice of the sugar was less rapid 
In 8 of the 9 cases after twenty hours at 38° C the loss of sugar amoimted to 
20 to 34 per cent of the oiigmal eoneentiation In the last experiment a loss 
of 54 per cent after twenty hours was noted In the defibiinated oxen blood 
a fall of sugar similar to the oxalated blood was seen, but in the seiiim the 
sugar remained unchanged The apparent faU of 1 pei cent in Case 1 and 3 
per cent in Case 2 is no doubt due to analytical errors This fall in blood 
sugar IS not due to activity of microorganisms, since the specimens were cul- 
tured at the end of incubation and gave no bacterial gioivth 

Table II presents data on glycolysis m human blood Nine eases were 
studied, and of these 2 were diabetics, 1 a hyper thyroid, and the remainder mis- 
cellaneous cases with no evident disturbance of carbohydrate metabohsm In 
aU instances a continuous deeiease of the sugar of the whole oxalated blood is 
observed after three, six, and twenty-four hours at room temperature, but the 
sugar of the serum, plasma and laked blood remain unchanged In Cases 3, 4, 
and 8 the drop in the sugar of the blood saturated with carbon monoxide paral- 
lels that of the oxalated blood From these observations on rabbit, oxen and 
human bloods, the conclusion appears warranted that the presence of the intact 
blood cells is essential for glycolysis To substantiate this opimon, in Case 3 
the erythrocytes weie removed by fractional centrifugation in narrow tubes 
and washed with 0 9 per cent NaCl solution The red cells were then suspended 
in four times then volume of Rmgei’s solution contaming 0 2 per cent of 
Kahlbaura’s glucose This mixture was allowed to stand for twenty-four hours 
at room temperature, and determinations of the blood sugar were made at mtei- 
vals of three, six, and twenty-four houis A drop in the sugar concentration 
of the mixture was found, but the decrease is less than that observed in the 
whole blood In Cases 4, 5, 6, 7, 8, and 9 similar experiments were conducted 
except that the blood cells were washed with the Ringer’s solution contaming 
the glucose in place of the 0 9 per cent NaCl A decrease of the sugar was 
found m all instances, however, the loss of sugar is less than that reported for 
the corresponding whole bloods In 8 and 9 the glycolytic action of the plasma 
towards the sugar contained in the Ringer’s solution was examined In these 
2 experiments the volume of plasma used corresponded to the volume of the 
blood cells in the former experiments No change was noted in the concen- 
tration of the sugar of the mixture after standing three, six, or twenty-four 
hours 

A comparison of the glycolytic action of the blood ceUs upon the blood 
su^ar as contiols, and upon the sugar added to Ringer’s solution has been made 
m°8 cases, of whom 3 were diabetics The results of these experiments are 
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recorded in Table III Tho Hholo o\alatcd blood was allowed to stand at 38“ 
C under ascptio conditions for tuentj four Jiours Detemunatious of the 
sugar were made immediatclj and at thice, su\ and twentj four hour inter 
■iais A fall m blood sugar is observed in ail eases As m the previous expen 
ments the erythroejtcs of the correspondiii" bloods were separated by centrifu 
gation, washed with phjsiologic salt solution and suspended in 4 times their 
volume of Rmger's solution containing 0 2 per cent glucose These mixtures 
wore analyzed for sugar simultanconsh with the whole bloods The hemo- 
globin concentrations of the whole bloods arc reported as indices of the rell 
volumes In the final column the loss of sugar in milligrams per 100 cc is 
recorded The sugar concentration is diminished both in the whole bloods and 
in the mistmcs of erythrocytes and Rmgor s solution In f asc 8 the wliole 
blood and tho erythrocytes in Ringers solution were maintained for twenlv 
four hours luider anacrobie conditions In this instance the whole blood dur 
iii„ twentj four hours under aerobic conditions lost 70 mg and dunn, the 
same period under anaerobic condition lost 65 ni„ per 100 c c The loss m 
sugar in tho nuvturo of eiy tliroeytcs and Ringei s solution is compaiable with 
losses in the other cases under aerobic conditions Tho loss ot su<,ai in these 
mixtures cannot bo osplaiiied by the ^hcolysis ot the su^ar contained in the 
red cells alone The maximum concentration of sugar in the erythrocytes was 
found to bo 0 024 per cent Suite the cells termed but one fifth of the total 
\olmnc of the mixtures, it is evident that i£ all the sugar of the erjtbrocjtes 
disappeared, the loss would not exceed 5 mg per 100 ce Tho sugai loss how 
ever, varies from 25 to 39 m„ , hence it is obv ions that a portion of the glucose 
of the Rmger's solution no Ion„or reacts as glucose In the nondiabetic bloods 
the loss of sugar is not greater than that of the diabetics Of the three eba 
betics, Case 4 had rocciv ed insulin but f uses 3 and 5 had rectiv cd no insulin 
before drawing the blood It is observed that tlie rate of „!yfohsis m Cases 
3 and 5 is greatei than that seen in 4 There ippcais to be no demonstrable 
difference m the rate of glycoly sis m either diabetic or by perthy roid and noi 
mal bloods Jlaelcod,- JIacleod and Pearce * and Cajon and ( router* have 
been able to demonstrate no significant variation m the ghcolvsis of diabetic 
and nondiabetic bloods It is also interesting to note that tlie blood cells of 
diabetic bloods when incubated with Ringei s solution contaiiim„ glucose pro 
duce a loss of su^ai as gieat as that observed with nondiabetic blood cells A 
quantitative comparison of the g,lycolytie action of the eij throty tes in the whole 
hlood and in Ringer's solution cannot be made from these data since no attempt 
was made to preserve the same volume of ervthrocvtes in the Ringer s solu 
tion as that found in the coiTcsponding whole bloods 

A eotnpamson of the rate of glycolvsis cftected bv the blood cells in their 
plasma and m Ringer s solution containing glucose has been made m Table IV 
The blood cells were washed once with physiologic salt solution and then added 
le 4 times their volume of Ringers solution containing 02 per cent glucose 
Sad m four times their volume of plasma The volume of cell suspension used 
was adjusted so that the cell count was about 23 million per cu mm and the 
eacooyto count about 220 per cu mm Sugar concentrations were determined 



Table III 

Blood Glycolysis in Vitro on Whole Blood and Washed Blood CtoRPuscLES in Eingek’s Solution wnii 0 2 Per Cent Glucose at 38° 
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immediately and after twenty foui hours The Emgei ’s solution had a Ph of 
735 The loss o£ sugar from the Ringer’Ss solution ni all instances was greatei 
than that from the plasma, however, the initial sugai concentration was highei 
m the Ringer's solution than in the plasma Continuous washing of the blood 
cells with 0 9 pci cent sodium chloride solution dimimshcs the late of glycoljsis 
when these cells aie added to Ringer's solution eontaming glucose It is seen 
m Tabic V a that the amount of sugai lost duimg twenty four haul's incuba 
tioii at 38® C, progiessnely diminishes witli the numbei of washings of the 
blood cells in physiologic salt solution 

The rate of gl}col>sis appears dependent upon the numbei of blood cells 
present in the incubated mi\turc In Table V h there is a comparison of the 

T^DLB I\ 

Gucolysis on washed Blood Cohpuscles in Pmsma wd iv Ringer s Solutions Covtviv 
iNQ 0 2 Per Cent glucose Incubated at 38 C 

Icc UASl’lEDBlXlODCOilPl^CL^ ICC WASHED BLC)OD CORPUSCLES 


CASE DURATION Ol ADDED TO 4 t < I INCER » SOLUTION \DDED TO 4 C C Pn\SAtA 



TEST 

mg 

I oas in mg 

mg 

Lo‘ 5S m lUg 

1 h c 

At once 

170 


80 



24 hours 

121 

o3 

42 

S8 

2 D T 

At onco 

182 


07 



24 hours 

140 

30 

07 

30 

3 C G 

At ODCO 

170 


01 



24 hours 

1-0 

47 

ol 

40 

i JlM 

At onco 

174 


u3 



24 hours 

12S 

40 

30 

33 

S B B 

At onco 

170 


100 



24 hours 

120 

47 

07 

33 

8 la 

At onco 

172 


03 



24 hours 

120 

43 

40 

-3 

7 C H 

At onco 

170 


S3 



24 hours 

125 

4o 

o3 

30 

8 ILM 

4t once 

172 


13o 



24 hours 

120 

52 

97 

SS 


Hinper'fl solution Pn = 7 35 

Blood corpuscles fvashed once with 0 ® per cent NaCl «iolutloD 
Blood corpuscles suspended both In Ringer's solution and In pla'^nia. 

Erythrocytes ateraga ’ 300 000 per cu mm 
LiCMcocjles average ’20 per ca mm 

late pf glycolysis in nurtures m winch the washed blood cells were suspended 
in'! times and m 1 5 times their \ chime of Emger s solution containing glucose 
In the f ormei mi\tures the eiw tlii oeytes a\ eraged 2 3 million and the leucocj tes 
220 per cu mm, while in the lattci mixtures the ciythrocytes weie about 4 5 
nullion and the leucocytes 500 per cu mm In the latter mixtures the initial 
sugar concentration is less than in the foimei but the amount of sugar lost 
within twenty four hours is moie than double that lost m the mixtures contain 
lUg the smaller number of blood cells Macleod’'' concludes from his numerous 
experunents on glycolysis that it is an mtracoiTiuseular piocess Levine and 
Meyer" have shown that when leucocytes were suspended in Henderson ’s phos 
Phate solutions containing glucose, a portion of the glucose, as such, disappeared 
'Mth the production of lactic acid It is difficult to say ni the experiments re 
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Specimens of whole blood fiom 5 individuals, 2 cases of hyperthyroidism 
and 3 of diabetes, weie divided into 3 gioups One group of speeimens was 
maintained in hot air incubator at 38° C , the second gioup was permitted to 
stand at room temperatuie (20°-22° C ) , and the thud was placed m the ice 
box at 4° C for twenty-foui horns The sugar eoncentiations of all specimens 
weie determmed at intervals of three, six, and twenty-foiu houis Table VII 
gives the data on the sugai concentrations found, and the loss in sugai expressed 
in milligiams per 100 cc and in pei cent of the oiiginal figure For all three 
peiiods of incubation the maximum loss occurs in the blood maintamed at 38° 
0 and the minimum in those pieseived in the ice box At a temperature of 
38° C the loss in sugai aftei twenty-foui houi-s expiessed as per cent of the 
original concentration vaiied fiom 42 to 83 pei cent, at room tempeiatuie fiom 
23 to 78 pel cent and in the ice box fiom 2 to 33 pei cent The rate of glycol- 
ysis appeai-s to vary dueetly with the temperature to 38° C It is of practical 
impoitance to note that pieseiwing blood in the ice box does not prevent a loss of 
sugai 

A compaiison of glycolysis befoie and after the pioduction of a hypergly- 
cemia by the ingestion of glucose has been made m the expeiiments recorded in 
Table VIII It is seen that after twenty-foui hours at 38° C in Case 1 the blood 
has lost 92 mg per 100 e e of sugar, this loss amounting to 83 per cent of the 
original concentration The mgested glucose produced a blood sugar of 195 
mg per 100 c e Dunng twenty-four hours, 155 mg of sugar for every 100 c c 
are lost from this blood, representing 79 per cent of the oiiginal concentration 
In the hyperglycemic blood the loss expiessed m milligrams per 100 cc is 
greater than in the control blood, but expiessed as a fraction of the ongmal 
amount of sugar, it is equivalent to that of the control In the second case the 
intake of glucose has raised the blood sugar from 93 to 120 mg per 100 c c In 
both specimens of blood 80 mg of sugar per 100 c c of blood are lost after 
twenty-four hours at 38° C The loss after the glucose ingestion expiessed as 
per cent of the oiiginal concentration is less than that of the control blood 

The addition of insulin to whole blood dunng the period of incubation was 
without effect upon the rate of glycolysis It is seen in Table IX that the loss 
of sugar at 38° C in the specimens of blood to which insulin had been added 
(10 units per 10 c c blood) parallels the loss of sugar m the control speeimens 

Evans^^ has obserwed a fall in the carbon dioxide capacity of shed blood 
which, he believes, is due to a conversion of glucose into lactic acid as a result 
of glycolysis Kraske'* in his studies on seven human subjects reported a quan- 
titative conveision of the lost blood sugar into lactic acid during an incubation 
of two hours Kondo,^° however, in his experiments on glycolysis in dogs’ blood 
during a similar period of incubation found that the increase in lactic acid was 
much less than the amount of sugar lost Von Noorden^® has produced evidence 
to show that the lactic acid formed is d-lactic acid Morgulis and Barkus^^ have 
attempted to emphasize the difference between glycolysis m vitro and the gly- 
colysis within the organism after insulm on the basis of their observations that 
in the former the disappearance of the sugar goes parallel with a fonnation of 
lactic acid Their figures, however, do not demonstrate a parallel rise in lactic 
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Table XII 


Changinq op Sugar and COj Content op Shed Blood on Standing in Incubator at 38° C 

UNDER Anaerobic Conditions 


CASE 

AGE 

SEX 

SPECIMENS 

TEST HOUR 

At once 24 hours 

LOSS IN 

VOLUME 

1 

G I 

38 

p 

Blood sugar (mg ) 

183 

66 

117 





COj content of plasma (vol per cent) 

55 0 

53 0 

2 

2 

J P 

16 

M 

Blood sugar (mg ) 

103 

38 

65 





COj content of plasma (vol per cent) 

63 3 

60 0 

33 

o 

O 

H R 

15 

F 

Blood sugar (mg ) 

157 

71 

86 





COj content of plasma (vol per cent) 

65 0 

551 

99 

4 

M K 

26 

M 

Blood sugar (mg ) 

189 

85 

104 





COj content of plasma (vol per cent) 

551 

53 2 

19 

5 

M A. 

31 

r 

Blood sugar (mg ) 

136 

44 

92 





COj content of plasma (vol per cent) 

56 6 

52 8 

38 

6 

Y K 

52 

p 

Blood sugar (mg ) 

306 

142 

164 





COj content of plasma (vol per cent) 

58 5 

54 7 

38 

7 

H S 

24 

M 

Blood sugar (mg ) 

104 

24 

80 





COj content of plasma (vol per cent) 

59 1 

50 7 

84 

8 

W M 

8 

M 

Blood sugar (mg ) 

114 

18 

96 





COj content of plasma (vol per cent) 

57 2 

48 8 

84 


Table XIII 

Changes in Glucose and Gas Content on Washed Blood Corpuscles in Ringer's Solu 
TION AND BHYSIOLOGIC SALT SOLUTION CONTAINING GLUCOSE UNDER 
Anaefobic Conditions at 38° C 









ERYTHEO 

LEUCO 

CVSE 

TEST SPECIMENS 

At 

once 

SUGAR 

24 hours 
after 

Loss 

VOL. OP GAS 

At 24 hours 
once after 

CYTES 
million 
per cu mm 

CYTES 

per cu 
mm 

1 P M 

Blood corp in B + 

0 2 per cent glucose 
Blood corp in R + 

160 

112 

38 

12 

14 

23 

120 

310 


0 1 per cent glucose 
Blood corp in 0 9 

85 

53 

32 

13 

13 

18 



percent NaCl sol + 

0 2 per cent glucose 

165 

135 

30 

13 

13 

IS 

430 

2 B isr 

Blood corp in R + 






23 

210 


0 2 per cent glucose 
Blood corp in 0 9 

15(1 

118 

38 

11 

11 




percent NaCl sol + 

0 2 per cent glucose 

154 

133 

21 

1 1 

1 1 

24 

300 

3 B B 

Blood corp in R + 






23 

180 

0 2 per cent glucose 
Blood corp in 0 9 

158 

135 

23 

11 

12 





per cent NaCl sol + 




1 0 

1 0 




0 2 per cent glucose 

161 

135 

26 

2 3 

330 

4 

Rabbit 

Blood corp in R + 

0 2 per cent glucose 
Blood coip in 0 9 

170 

114 

56 

12 

14 

25 

180 


per cent NaCl sol + 

0 2 per cent glucose 

176 

121 

55 

11 

11 

25 

120 

5 

Babbit 

Blood corp in B + 

0 2 per cent glucose 

167 

115 

52 

11 

13 

23 

200 


Total volume = 10 c c. each test 
Sugar expressed in mg per 100 c c. 
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cent, and after twenty four houi-s. fiom 17 9 to 24 1 volumes per cent The pro- 
duction of a nonvolatile acid must be responsible for this depletion in the 
alkaline reserve although Mellanby and Thomas believe that the fall in the 
alkali reserve of the blood plasma during glycolysis is due to the lactic acid 
produced The amount of laetic acid formed during gljcoljsis (Table X) is 
sufficient to account for but a small fraction of the decrease in alkaline reserve 
noted in Table i.1 Evans'^ has shown that this decrease in the carbon dioxide 
capacity of the shed blood proceeds with a progressively diminishing velocity 
Prom the figures reported in Table iJ, it is evident that from % to % of the 
total decrease occurs withm the first four hours of ineubation It appears then 
that other fixed acids in addition to lactic acid must be formed durmg gljcol 
ysis 

During anaerobic gljcohsis at 38 C for tiientj font hours there is little 
change in the carbon dioxide content of the blood plasma (Table XII) In the 
8 expenments tabulated, the blood sugar decrease varied from 65 to 164 mg , 
the greatest decrease was observed in the specimen showing a hyperglycemia 
(306 mg ) immediately after withdrawal The fall m carbon dioxide content 
ranged from 1 9 to 8 4 volumes per cent This decrease m the carbon dioxide 
content ma> he explained by a loss of the gas into the oil at the temperature of 
incubation Assoeiatiou of the data in Tables X and XI demonstrate that the 
carbon dioxide, released from the plasma bicarbonate during the neutralization 
of the acids produced m glj colj sis, is retained in the oil covered blood Ap 
parentlj gljcolysis does not result m a production of carbon dioxide from the 
glucose lost 

The experiments reported in Table XIII were plamied to obtain furthei 
information on this point Blood cells washed once with 0 9 per cent NaCl 
solution were placed in Ringer's solution containing 0 1 or 0 2 pei cent glucose 
In all eases the total i olume of the mixture was 10 c c and incubation was car 
ned out undei anaerobic conditions A similar loss of sugar is noted in the sus 
pensions of blood cells in Ringer's solution and in physiologic salts solution It 
IS of interest to note also that in Expenmcnt 1 the loss in sugar from the 
Rmger’s solution containing 0 1 per cent glucose is 3 2 mg whereas the loss 
from solution containing 0 2 pei cent glucose was 3 8 mg The proportion of 
cells to the solutions was adjusted so that the en throes te content of all mix 
turcs would be fairlj close The eijthioeyte content vaned from 18 to 2 5 
million per cu mm , and the leucocytes from 120 to 430 per eu mm The total 
volume of gas in the mixtures before and after incubation appear unchanged 
The volume of gas was determined on the centiifuged specimens bv followmg 
the technic for COj content The volumes of the gas were measured at from 
'O to 25“ C and although these volumes have not been corrected to reduce 
them to volumes of COj, it is evident that since the volumes remained practically 
unchanged, no production of CO occurs as a result of glycolysis 

SUMMAIIY 

The sugar of shed blood gradually deci eases on standing without bacterial 
contamination and under either aerobic or anaerobic conditions This decrease 
^ greatest at 38° C and least in the lee box 
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Plasma, serum and liemolysed blood show no loss of sugar on standmg 
Saturation of whole blood with carbon monoxide does not inhibit glycolysis 
When washed blood cells are added to Emger’s solution or to physiologic 
salt solution containing glucose, fiuctose oi galactose, glycolysis oecuis The 
decrease in sugai eoneentiation is gieatest with glucose and least with galactose 
The late of glycolysis is dependent upon the blood cell volume 
Theie appears to be no demonstiable diffeienee between the lates of gly- 
colysis in diabetic and nondiabetic bloods Furthermore the blood cells of 
diabetic bloods cause as rapid a rate of glycolysis in Rmger’s solution as the 
cells of nondiabetic bloods 

Insulin therapy or msulin in vitio has no effect upon the late of glycolysis 
The deeiease in sugar concentration is accompanied by a pi eduction of lac- 
tic acid, but the increase in lactic acid does not account for the total amount 
of sugar lost 

Othei acids than lactic acid aie evidently pioduced during glvcolysis 
There is no production of carbon dioxide 

Note — The ■writer’s thanks are due to Dr John A Kdlian for his constant advice and 
very essential help during the course of this -work 
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A NOTE UPON THE PRESERVATION OP SHEEP CELLS FOR USE IN 
COMPLEJrCNT FIXATION TESTS* 


Bi Rodert a RiLDUfiEit M D , Atlantic City, N J 


W HILE frcihly collected coUs arc to be piefened for the conduct of com 
plemeiit fixation tests it firquently becomes nceobsar}, under eeitam cn 
cimistaiices oi combiuatioiis of cfrcurastauces, to resort to some method of 
preserving blood for varying periods 

Tins contingency may coiifiont small laboiatorics oi cicn laige ones in 
winch the keeping of laboratory sheep is impi’acticable for one reason or another 
Abattoir blood, for example, max not bo obtainable at regular oi unvarying 
mtcnals, or as has happened, foot and mouth disease oi other epidemic condi 
tion may interfere with the source or regularity of the supply 

In common with many other ii oilers, for reisons bexond immediate con 
trol, I have used abattoir blood for the preparation of cell suspensions for com 
plement fisation tests, and in order to lessen the Irequeney of collection the 
blood has been pieserved Such emergencies, as foi example quarantine oi 
embargo, have occurred m the past, xvhicb, xvithout a satisfactory method of 
preservation, xvould base occasioned some annoyance and great inconx enience 
The method of preservation adopted and in use for some y ears is ueithei 
oiigmal nor new It has been so satiafaetoiy boxvexei that m xiexv of the num 
her of methods which have been proposed (thus aiguing foi impel feetions in 
all), attention is again called to it in this note 

There are sexeral details essential foi success Unless the possibility is lee 
ogmzed and due precautions are taken, blood may be collected in pads or other 
abattoir containers and transferred to the laboratory jars as called for, and as 
Way happen, when the blood so collected stands for some time, or perhaps, be 
aause the container may be hastily or carelessly cleaned the blood on its arnx al 
in the laboratory will not be fit either tor immediate use or foi preseiwatioii 
The procedure followed is given hcie m detail An oidinary quart size 
klason jar is thoroughly cleaued and sterilized by dry heat A sufficient quau 
tity of 10 per cent sterile sodium citrate m normal saline is added to make a 
layer about one inch deep in the jar The jar and its contents are then auto- 
claved 


One of these jars, by previous arrangement, is kept at the abattoir and 
flUed directly fi om the animal xvhen the sheep is killed and a new eontamer is 
eft in Its place when the blood is collected 

Im mediately upon arriving in the laboratory the blood is preserved by the 
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foUowing method To each 80 c c of blood is added 1 c c of a 1 10 dilution of 
formalin in noimal saline after the method desciibed by Bernstein and Khliski^ 

A convenient quantity— 210 e e or 320 c c —of the pieserved blood is placed 
in a clean, dry, glass-stoppered bottle which is kept in the ice chest 

Cells aie perfectly satisfactoi'y for use for a peiiod of two weeks after pies- 
ei ration by this method While it is the custom in this laboratory to collect 
blood at weekly mtervals, blood has been pieseived and used in emergency for as 
long as twenty-seven days 

According to Kolmer,^ the blood is not eonsideied fit for use unless the fol- 
lowing conditions aie fulfilled 

1 Absence of discoloiation of the supernatant fluid aftei the second wash- 
ing with normal saline 

2 Eetum of the normal blight led eoloi on washing 

Blood so collected and preserved has been found satisfactoiy, in emergency, 
foi the preparation of blood plates 

The method is simple, lapid, inexpensive, eminently satisfactory, and de- 
seives a wide circulation 
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THE INFLUENCE OP DIET ON THE PHYSIOLOGIC ASSAY OP 

INSULIN-^ 


By Dr A Stasiak (Budipest) 


V ARIOUS authois have investigated the eftect of diet on the susceptibil- 
ity of animals to insulin Macleod and coworkers^ observed that the 
blood sugar in staived labbits did not lecover as lapidly as in fed rabbits, 
following the hypoglycemia due to insulin Page- showed that rabbits on a 
diet of oats and biead, which produces slight acidosis, are very resistant to 
insidin These results were confiimed by Blatherwiek and cowoikers,^ who 
found that labbits kept on a diet poor m caibohydrates were more resistant 
to insulin than were animals veil fed with carbohydiates 

Tutso^ found that the initial fall m blood sugar aftei insulm injection 
m rabbits was more pronounced after carbohydrate feeding than after pro- 
longed starvation Abderhalden and Wertheimei,® using white rats, also 
found these animals most susceptible to insulin on a diet rich in carbohydrates 
The followmg experiments were performed in order to investigate the 

^From the Insulin Committee Laboratory Unlversitv of Toronto Toronto Canada 
Received for publication May 2 1326 
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influence of diet on the results of the phjsioloBic assay of insulin as ordi 
narily conducted 

Babbits IV ere well fed with cariots, hay, and oats, the food being removed 
fifteen minutes before the commencement of the experiments As controls, 
rabbits which had been starved for twenty foiu hours were used All the 
ammals were injected with the same dose of the same insulin (designated 
Standard S 6) , the dose being 2 units per 2 kg body w eight Blood snm 
pics were taken before injection and one and i halt, three, and five hours 
after injection The blood siigai was determined by the method of Shaffer 
and Hartiuanu,'® and the assays weic calculated by the formula given bv 
Alaeleod and Orr ’ 

The average lowering of the blood sugar (“a ’ in the formula) was 
0 033 per cent in the case of the 18 fed animals used and 0 031 per cent in the 



0 3 5 hours 


1 — Showa the fall in blootl suear xpicsf-eU In nig: pt,r cent projuceil bl the 
f unlta per 2 kg- and obscrv**! at the times shown The soUd line represents 

ine laii Jn fed animals and the broken line the fall In star\ed animals 

ease of the 18 starved animals, the corresponding assav results being 10 2 
units per c e and 12 1 units pel c c , icspectively 

lu the accompanying table vve give the average values of the normal 
blood sugar and of the blood sugar one and a half, three and five homs after 
the injection of insulin From these figures we have calculated the percent 
age fall of the blood sugar at one and a half, thiee, and five hours in relation 
to the normal blood sugar 

The tabulated results are plotted in the figure A few obsei rations were 
also undertaken to study the effect of fasting and carbohydrate feeding on 
the initial fall in blood sugar following msulm The sinking increased sensi 
tiveness of carbohydrate fed animals, described bv Tutso and others, was not 
Observed to occur This may have been due to the oecurrence of a temporary 
increase m blood sugar in the fasting animals immediately following the in 
yeetion of msulm 
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Table I 



NORlfAI, 

% 

14 HODKS 
“ % 

3 HOURS 
% 

5 HOURS 
% 

"a’' 

ASSAY IN 
UNITS 

Average for 18 fed amimls 

0139 

0 088 

0102 

0130 

0 033 

10 2 

Percentage fall in blood sugar 

0 

37 

28 

7 



Average for 18 starved ammals 

0120 

0 077 

0 083 

0109 

0 031 

121 

Percentage faU in blood sugary 

0 

36 

31 

9 




CONCLUSION 

It would lathei appeal, fiom the above lesults, that the actual range 
through which the blood sugai is loweied by insulin is appioxiniately the 
same m fed labbits and in rabbits fioui which food has been withheld foi 
twenty -four hours 
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A NOTE ON THE COAIPLEHENT FIXATION REACTION IN 
ANTIPOLLEN SEEUJI* 


Bi Scs-VN OKirmn Rviisdell, MA, Los Anoeles, Cuiir 


'VXTHETHBR the allergic states in man have a basis in common with the 
' ’ condition resulting Iroin artificial immunization in animals may still be 
a debatable question But success in demonstrating certain definite unmuno 
logic pheiiomeua — procipitius complement fivatioii, shock, skin reaction, 
Schultz Dale reaction,— follow mg ticatmcnt of Hbontorv auunals with pol 
lens or pollen extracts, has been leported manj times The failures to eon 
firm the findings and the scarcity of experimental data in many of the 
reports haxe, howerer, left enough shadow of doubt upon the status of the 
test m this eonuection to seem to wan ant a report with a description in 
some detail of the special difiSeultics invohed of another effort to secure 
complement fixation in the sera of rabbits treated with pollen 

In tins laboiatorj the greatest single need was foi a standard method of 
preparation, stabilization, aud measuiiug the autigeuie content of the solu 
tions of pollens with which patients were to be tieated for the purpose of 
dcsensitization As to the lepoited methods of preparation, each offcied a 
particular advantage one that the piotem extiactiou was moie complete, au 
other that the danger of bacterial and othei decomposition was moie leduccd, 
ate The most oonimonly accepted standard was tliat of the nitrogen content 
We wished to find a method wheie as far as possible the process of stand 
ardization would he biologic lathcr than chemieal as lepiesenfnig moie 
nearly what happens in the uouexpenmcutal (allergic) conditions Comple 
meat fixation lu pollen treated labbits had been leportcd with enough success 
to seem to justify its use 

Artemisia califormca correspondiug to lagweed in the E ist in the fie 
quency with which it caused haj fever was chosen This was made up in 
solution by a formula avhich, on the piacticabie sick, had been the most 
satisfactory of the many used 

AiUigcnl Dried pollen ether cxti acted fortj eight hours 5 65 gra 

in a mixture of 

Sodium bicarbonate, I 25% 50 00 c c 

ESP glycerine 50 00 e e 

This gave the following analysis 

Nitrogen 0 5 mg per c e 

Protein nitrogen 025 mg per ce 

Protein 1 50 mg e c 

Pollen units 50,000 per c c (One P V being 10 " gm dry, 

3sh free pollen, by definition 


In>m Clinic of GcorRo Pincss 1,0s Xnceles With acknowledgment oC direction 

aimer and of aid In chemical procedures from Dr Gordon AUes 
K««Wcd for publlcaUon Hay 1 19 6 


£59 
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Table I 




TREATMENT 



COMPLEMENT 

FIXATION 

RABBIT 

date I 

1 DOSAGE 

ROUTE 

INTERVAL 

RESULTS 

1 

10/28/24 2 5 e c Antigen II 

Intravenously 

Tested 4 tunes 
m 8 weeks 

All negative 

2 

10/28/24^5 0 c c Antigen U 

Intraperitoneally 

3 weeks 

5 weeks 

Negative 

Positive 

3 

10/28/24^2 5 c c Antigen U 

Intravenously 

3 weeks 

5 weeks 

Negative 

Positive 

4 

ll/21/24|Gradual Antigen H 

Intravenously 

[3 neeks, after 
1 i"-! do'C 

Negative 

5 

11/21/24, Gradual Antigen II 

Intravenously 

1, 2, 4 weeks 

Negative 

7 

11/21/24, Gradual Antigen H 

Intravenously 

2 weeks I 

Negative 

8 

10/30/24 

10/30/24^ 

1 Gradual Antigen H Hjlntravenously 

|3 weeks 

Negative 

Not tested with An 
tigen n H 

9 ^ 


iGradual Antigen II H Intravenously 

3 weeks 

1 Negative 

12 

10/30/24 Gradual Ant'gen II H Intravenous!} 

3 weeks 

Negativ e 

10 

10/30/24 2 5 Antigen II H jlntravenousl} 

3 weeks 

'Negative 

11 

10/30/24 2 5 Antigen H H llntiavenousl} 

3 weeks 

Negative 


Antigen II For inoculation, Antigen I in a dilution of 1 to 5 was made 
with physiologic salt solution, Handler filteied, and kept in refngeiator Fur- 
ther dilution was made at time of using 

Antigen II H Part of the Antigen II was held at 100° for one hour on 
watei-bath, and stoied in the lefiigeratoi 

Treatment was of two sorts gradual, in which the dose began with 50 
pollen units and ended with 50,000, given intravenously at two to three day 
mtervals , and massive, in a single dose of 125,000 units given intravenously 
Both dosages were borne well, the animals gaining in weight 

At various intervals, complement-fixation tests weie made usmg the 
standaid technic of Kolmei foi the Wasseimann test, with inactivated serum in 
a constant amount of 0 1 c c Since it was impossible to titiate the antigen foi 
its antigenic value, Antigen 11 ivas arbitrarily chosen, being neither hemolytic 
nor anticomplimentaiy in that amount (In greatei concentration there was 
a tendency to hemolyze cells, apparently because of the action of the glyc- 
erin ) The results aie given in Table I Out of 10 animals, tested with an 
antigen of about 1 pei cent pollen content, only 2 showed complement fixa- 
tion, and these not to a satisfactory degree With the incidental use of more 
concentrated solutions of the pollen, a larger number of positive fixations 


were seemed These findings seemed to necessitate fuither experiments 

In the fiist place, poUen may be consideied as weak in antigenic sub- 
stances, theieby lequiiing the use of lelatively laige quantities for a meas- 
uiable production of antibodies Along with this the influence of extrac- 
tives may be in the direction of alteiing the antigenic quality and of lessen- 
ing the quantity of active substances In view of these possibilities the use 
of untreated pollen in largei doses was undertaken 

In the second place, for the tests the question of a satisfactory antigen 
was to be deteimined Theoi etically, this should be made simply and of the 
lowest dilution not giving anticomplementary action It would seem that 
simple physiologic salt solution would occasion the least changes in the 
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T\«ie II 


jUiTioENS Used fob Complement Fixatiov Tests 


NO 

POLLEN 

VARIATION IN PREPARATION 

Pa AS 
USED 

POLLEN % 
A3 USED 

1 

Artem 

Calif 

BepeatvQ aq extraction and concentration by 






evaporation and m vacuum 


2 

4 



First residue treated with 9%, salt filtrate brought 






to OOfc 


f> 

8 I 

Artem 

TndenL 

Mill ground, paper filtered 

72 

25 

9 ; 


Calif 

Mill ground paper filtered 

74 

1 

10 : 



Mill ground, paper filtered 

74 


12 



Mill ground paper filtered. 

72 

25 

13 



Normal salt extraction 

82 


14 


tt 

Mill ground adjusted at onco to Ph 7 4, paper 






filtered. 


25 

15 

(( 

t( 

Mill ground, 10% normal alt frozen 17 times in 






CO, snoiv and ether adjusted to Pa 7 4 


1 

10 



Mill ground 

74 

05 

17 



Normal salt solution 

74 

1 

18 

It 

tt 

1% salt solution 

70 

1 

19 


tf 

1 2o% NallCO, adjusted 

70 

1 

20 



1% NaCl with equal part*? gheenn adiusted j 

70 

1 

21 


Draconc 

;1% NaCl, adjusted j 

70 

1 


Tidle III 


Complement i ixation iv Sera Rabbit Series 200 


DATE 

ANTIOEN I 

VARIATION IN TECUNIO j 

I RESULTS 

PRECEDING TREATiEBNT 

2/28/25 

No 1 

1 

Negative 

3 weeks after first m 




oculation as above 

3/ 2/S5 



Negative 

Negative 

Normal control 

^o 6 

doses complement 

Serum anticomle 

Three inoculations 



scnsitutd celh 

mentary 

Serum anticomle : 

Three inoculations 




mentary 


3/ 3/25 

No 10 diluted x sj 


xzxs 

Two inoculations 


Fixed 1 hour water bath 

anticomplemen tary 

Normal 




xxxx 

Three inocolations 




jxxx 

Three inoculations 




|ex 

Two inoculations 

3/12/25 




(stored serum) 

1.08 12, 33, 14 


xxs j 

Three inoculations 




anticomplementary j 

Three inoculations 


natural qualities of the substances and that the dilution to be used should be 
a matter of simple titration 


But in the course of making these adjustments a tliird factor was forced 
into consideration, and it is here possible, that the source of the diserepan 
cies m the various reports on pollen fixation may largely he — that is, m the 
tendency of rabbit serum to fix complement nonspecifically This was pointed 
out particularly by Kolmer,^ working with hpoidai extracts where inactivated 
normal rabbit serum ga-se fixation in about 40 per cent, and Mith bacterial 
antigens where the percentage of fixation reached fifty six, with the eon 
elusion that 'this property of rabbit serum of absorbing or fixing comple 
ment in a nonspecific manner should be emphasized and better known, for 
When this animal is used for the purpose of immunization with the object 
0 subsequently conducting complement fixation tests with the serum the 
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Table IV 


CoMPLBiiENT Fixation in Seilv Babbit Series 115 
(HETEROLOGOUS INOCULATIONS) 


DATE 

ANTIGEN 

VARLVTION IN TECHNIC 

RESULT 

PRECEDING 

TREATIIENT 

3/ 2/25 

6 

14 doses complement, sensitized 

\xxx 

One inoculation 



cells 

xxs 

a i( 

3/ 3/25 

10, diluted 1 1 

1 hour water bath fixation 

•'CXXX 1 

it {( 




Negative 

(t n 




Negative 

Normal serum 

3/ 6/25 

49 

1 


Anticomplementary 

One inoculation 

ii it 



Results practically the same 




iiith both antigens 

\xxx 

it it 




xxxx 

a it 

3/12/25 

12, 13, 14 

As above 

Anticomplementary 

(i a 

3/14/25 

14 

Ilf doses complement m pros 


it ii 


ence of known negative serum 





[Negative 

\ ti a 


factoi of nonspecific couipleinent fixation enteis and may gieatly modify 
the inteipretation of lesnlts ” 

Since the chief concern was to secuie evidences of antibody latliei tliau 
to piove, at this point, the value of a given cxti active method, the success 
of Parkei- in securing pieeipitins by inoculating labbits with whole pollen 
intiapeiitoneally prompted the use of this method 

Five light young rabbits, Senes 200, weie given 500 mg of Artemisia 
calif 01 nica ethei -treated, to remove oils and to partially steidize, suspended 
in salt solution, and given intiapeiitoneally One animal reacted at once 
with a violent chill, anothei was found dead aftei thiee days After three 
weeks the 4 were given 250 mg each Eight days later one was found dead 
of pneumonia, without signs of peritonitis In the mesenteries were found 
numerous pollen masses of pea and millet sizes w^hich, micioscopically, weie 
found to consist of amorphous material and many intact pollen gianules 
This method would then coiiespoud because of the slow absoiptiou to that 
of the graduated dosage type A third rabbit wms ^el3’■ emaciated after 
two weeks and wms bled to death The remaining two survived a thud dose 
of 250 mg Anothei group of 5 giey rabbits. Senes 115, boie without iH 
effects a tieatmeut with 250 mg , and 5 gained weight undei the graduated 
intravenous dosage of 2 per cent extract of pollen in noimal salt and sodiinii 
bicarbonate as used by Parker for precipitin tests This extract was use 
also as antigen in the complement-fixation tests, wdiich followed the standar 
technic of Kolmei, except that perforce, the titration for antigenic value 
was omitted The antigens, freshly prepared, were passed through or 
filter paper rather than through the Berkefeld filter in order to consent 
the protein content A practically clear solution resulted if the suspension 
was first centrifuged at high speed The preparation of the various lots o 
antigen are listed in Table IT 

Tables III, IV and V give the results of 36 tests of sera from 
animals Seventeen were positive, 6 were negative or doubtful and 7 
complementary But at the same time, 6 normal sera gave 2 positive 
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Table V 


COiTPLEMENT FIXATION IN SeBA BaBBIT SERIES 125 


DVTE 

ANTIGEN 

VARIATION IN TECHNIO 

RESULTS 

PRECEMNQ 

TREATilENT 

3/ 6/-5 

4, 8,9 

; 


xxxx 

yryr 

2 anticomplementary i 
4( 8 |9 1 

Seven doses 

11 

(/ n 

3/12/25 

12,13, 14 


0 ( XXX (x 

XX 

Negative with 14 
Anticomplementary 
12 1 13 1 14 

ti li 

' Normal 

Seven do<;c3 

It <( 

tt t< 




XXX j XXXX 1 XX 


3/14/25 

14 

j 

!l4 do'ics coniplenient in 
proscuco 0 f kjioun 

1 noffatiio scrum 

' XI } XXX 1 XX 

1 XXXX 

' Negative 

Normal 

tt 


Tabie VI 


COilPLEilEYT PiXATIO'J IN BaBQIT SEROM* 


NORilAL SERUlt | 


ANWafiN 


NO ANTIGEN 

15 1 

1 w 1 

17 

012c.e. 

XXXX 1 

1 XXX 

x:ccx 1 

0 

OlSce. 1 

XX33C 1 

XX 1 

XXX 1 

0 

0J14eo. 1 

a. 1 

I 

zx 1 

0 

inilUNE SERUM 1 
012c,c. 1 

1 

vxrt 

XXXX 1 

0 

0 18 c c. 

XXX 

xx 

XXX 

0 

0 24 c c 1 

XXX 

0 

0 

0 


, . *Ia each case ,015 cc. serum contains a double hemolytic unit and the results are 

w acfirree of fixation. 


1 anticomplementary reaction These very niegular lesults, including fixa 
tion With a heterologous antigen, A tndentato suggested the use of a technic 
allowing the use of unheated serum, thereby reducing the tendency to non 
specific fixation,* and conserving the antibody 

In studying complement fixation in human seia, using streptococcus in 
suspension as antigen, Burbank ind Hadjopoulos* secured satisfactory le 
suits with a system adapted to meet the diflScnlties inherent in the made 
quacy of a weak antigen and in the deleterious effect of heat on antibody 
^ process of inactivation 

The active serum was titrated for its complement content m the pres 
ence of 0 5 c c of 0 5 per cent sensitized sheep cells The test set up was two 
series of four tubes each, in which inci easing complementary units of sera 
^ore pipetted To one senes was added 05 c c of the antigen of a dilution 
twice that of the anticomplementary unit determined in the presence of 
pooled negative sera As prepared, the antigens were not found to be hemo 
'ytic la double the dose used, either before or after adjustment, but m dilu 
tions lower than the antioomplementary values, there was a tendency to 
aeoolorize without clearing — as with saponin — inhibited by adjustment 
toward a P„ of 7 0 After one hour's fixation m the water bath, the sen 
®hu;cd sheep cells were added A typical reaction is recorded in 7 able "VT 
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With a hemolytic system so adjusted that the unit of complement fell 
around 0 1 c c seium, six sera, read as positive under the Kolmer system, 
gave with antigens 15, 16, 17 no moie fixation than the pooled seia of 
three normal rabbits, using the complement of each serum, determmed be- 
fore and during the test The work was checked, with the same results, by 
usmg pooled sera of both immunized and noimal animals to obviate the 
excessive manipulation incident to the self-complement titration, usmg anti- 
gens 18-21 From this one could only say that the antibody titer and the 
anticomplementaiy titei lay too close together to make demonstiation of 
antibody content of value in this case 

DISCUSSION 

Wheie the immunizing agent and the test antigen aie used in states 
as little changed as possible and as neaily alike as possible, failure to 
secure satisfactoiy immune body leactions (eiiors of technic not considered) 
must be due eithei to the known poverty of pollen in antigenic substances, 
01 to an actual deficiency in antibody content On the other hand, where 
reactions are secured, they must be discounted by the tendency of rabbit 
serum to fix nonspecifieally unless this condition is suitably controlled From 
the experiments here reported, it would seem that both factors may be re 
sponsible for the variable results reported for complement fixation in poUen- 
treated animals and that the test is inadequate as a means of standardizing 
pollen extracts 
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THE ANTICOJrPIjEIMENTARY REACTION OP BLOOD SERUM TO THE 
KOLiMER COMPLEMENT FIXATION TEST CONTROLLED BT THE 
REACTION TO THE KAHN PRECIPITATION TEST* 


B\ S William Becker,! JI D , Rochester JIinn 


A STUDY oa tlie auticonipleaient'ii'j reaction to the Kolraer complement 
fixation test on both blood serum and cerebrospinal fluid was presented by 
Sanford in Maj, 1025 All the samples of cerebrospinal fluid on which this 
leaction was obtained Mere from patients almost definitely proved to have 
s^phllls, and 59 per cent of the samples of blood serum iveie from svphilitic pa 
tients As a continuation of this studA I ha\e performed the Kahn preeipita 
tion test on 112 samples of blood serum mIhcIi ha\e yielded antieomplementar^ 
reactions to the Kolmer test These samples Mere obtained from sixt\ nine 
patients seen at the Jlayo Clinic 

Kolmer's standardized quantitatnc complement fixation test was employed, 
except that onlj the first second and control tubes were used and in each case 
the serum uas inactnated foi twenty minutes instead of fifteen The degree 
of reaction in the three tubes was recoided m all but ten instances In the 
latter the degree of reaction in only the control tube was known this was 
designated as “strongly anticomplemeiitar> in two instances and as “wealdj 
aaticompleraentar^ ” in eight instances The Kahn precipitation tests were 
performed immediately after the Kolmer tests about twent-y four hours after 
withdraw al of the blood The serum had been left on the clot at room tem 
perature The method of Kahn uas followed uith a slight modification the 
tubes being shaken Mgorouslv by hand instead of being shaken by machine 
For con\enience the results 3+ and 4+ are designated "strongly po&itne " 
and the results 1+- and 2+ "ueakly positne * (Tables I IT IIT IV, V VI, 

Table I 

SraoNGLY Positive Beagtion to Kahk Test avitii Defikitf Historv or Sions or Syphilis 


RESULTS OP KOLMEP TEST*? CASES 

^4 on all eiaminatjons (three to six) — 3 

^•l on one to three cxaimaatious with additional positive reactions 10 

■** m first two tubes and 1 to 4 m control tubo on different examinations, with addi 

tional positive reaetiona m all but ono inBtanec- - _ - « _ _ — — — 11 

L«3* than 44 m first two tubes and 1 or 2 in control tube with additional positive 

reactions 3 


Table XI 

Stkosoly Positive Reaction to Kahn Test without Pefinite History oe Sieve or 

dVPlIlLlS 

eXHi 

1 
1 
1 


FESU LTS or KOLMER TL6TS 

on one examination (Case 1) 


^ but negative t 
one cxamir 

publication May Z 

ifeiiow In Dermatology The Mayo Foundation Rochester Minnesota 


440 ^ w‘i same serum twenty four hours later (Case 2) 

one mmination (Coso 3) 


265 


268 


THE JOURNAL OP LABORATORY ANt) CLINICAL MEDICINE 


Case 7 — A woman, aged forty four, complained of ‘'liver trouble” of six months’ 
duration At operation she nas found to have chronic cholecystitis and biliary cirrhosis. 
There was no history of syphilis. The reaction to the Kolmer test on the blood was nega 
tive The Kahn test was not performed on this serum On account of enlargement of the 
left lobe of the liver, the patient was given a provocative injection of arsphenamme The 
results of the five daily Kolmer testa were negative, weaklv antieoniplementary, and negative 
three times The reaction to the Kahn tests were weakly positive twice and negative three 
times The spinal fluid was normal The husband’s reactions to the Kolmer and Kahn tests 
were negative, and his cerebrospinal fluid was normal The diagnosis was indeternunate as 
regards sypluhs 

Many of the patients ivitli positive Kolmei reaetions, nevei stionger than 
33, weie investigated by the multiple-piocedure diagnostic attack of Stokes, 
but in no instance could definite signs of syphilis be elicited The difSculty 
in evaluating the weakly positive and iiiodeiately positive Kolmer reaction 
in the absence of histoiy and evidence of syphilis will be discussed else 
where ^ 

Six of the patients with general paiesis (Table VII) and the tabetic 
patient with gastiie crisis had just completed a couise of malaiial treatment 
Each patient had had positive Kolmer reactions previously, but never an 
anticomplementaiy leaction The absence of primary and secondary syphilis 
fiom the list may he of significance, oi it may be attiibutable to the paucity 
fiom the list may be of significance (Table VIII) 


COMMENT 


If the eases in Table II aie included in the syphilitic, and those in Table 
IV in the nonsyphilitie cases, there are thirty-three (48 per cent) syphilitic 
and thiity-six (52 per cent) nonsyphilitie cases If the cases in which 
“artificial” anticomplementaiy reactions were obtained on the serum (the 
cases in which malaiial tieatment was being given for neurosyphilis) are 
disregarded there are twenty-six (42 per cent) syphilitic and thirty-six (58 
pel cent) nonsyphilitie cases This percentage is somewhat less than that 
of the syphilitic cases in Sanford’s series (59 per cent), hut both series are 
too small to permit of final conclusions 

There was one instance of anticomplementary reaction on both blood 
and cerebrospinal fluid, a combination not present m Sanford’s series 

Three-quarteis of the nonsyphilitie patients were suffering from mfec 
tious disease This, coupled with the fact that anticomplementary reactions 
were produced in a ceitain percentage of neurosyphilitie patients by mocu 
lation with malaria, suggests infection as a cause for the anticomplementarv 
reaction 


My results are in hccoid with those of Kolmei, who says, “If the serum 
IS very slightly anticomplementary and the front tube shows complete m 
hibition of hemolysis, the reaction is in all probability positive If the rear 
tube, however, shows marked inhibition of hemolysis, indicating that i^^^^ 
highly anticomplementaiy, the result cannot be determined, but a retest wi 
fresh serum must be made ” 
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SUMM VRl 

Of a senes of sixt} uine patients whose blood serums were auticomple 
meutary on 112 occasions, 48 per cent weie found to be syphilitic More than 
three fourths of the nonsj philitic patients were suifeiiug fiom infectious dis 
ease There is no evidence that the substance which fixes complement without 
antigen also produces a positive precipitation reaction Aaoidauce of the anti 
complementary Kobnei leactions by substituting the Kahn test docs not permit 
of satisfactory evaluation in all cises However, the ICahn piecipitation test 
IS a valuable addition to the multiple piocediire diagnostic attack of Stokes m 
the study of patients whose serum gives an anticomplementaiy reaction by 
the Kolmer complement fixation test 
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COlff ARISON BETWEEN THE KAHN PLOCCt RATION TEST THE 
KOLWER WASSERJIANN TEST AND THE RUEDIQER 
WASSERJIANN TEST* 


Bv E H Ruediger MD, Hollywood Calif 


TN A previous report showed that iny modification of the Wassermanu 
test IS more sensitive than the Kolmer modification of the AVassermanu 
test During the last year the Kahn flocculation test lias attracted a great 
deal of attention and many rcpoits are appearing m the medical journals I 
shall briefly refer to some of tliese reports Levin made parallel Kahn and 
Wassermmn tests on 2 542 semms with 92 2 per cent agreement in the re 
‘^ults Boas® reports 91 per cent agreement with the Kahn and Wasseimauu 
tests Owen and Cope^ jirefci the Wassermann test to the Kahn test Red 
field® prefers the Kahn test because of its simplicity Houglitou® came to the 
conclusion that the Kahu test possesses supeiior qualities over the AVasser 
roaim test and othei precipitation tests now in use because it is much more 
'Simple and less time consuming Ihe United btates ivavj^ adopted the Kahn 
^st as the official serologic test for syphilis and yaws In a later report 
wen and Cope* show 93 3 per cent agi cement witli the Kahn test and the 
olmer AVassermanu test Occasionally they had a positive lesult with the 
AVassermaiin test and a negative lesult with the Kalm test and a 

ybo HoJljwood CHnical Loboratorj Holljivood California, 

«w;ei\ea for publication Maj 1 19 6 
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Table I 


Comparison op the Kahn Ploccdlation Test, the Kolmer Wassermann Test, and the 

Euediger Wassermann Test 


NO OP 



RUEDIGER 

■ ' ■ = 

KAHN TEST 

KOIiilER 

■WASSERMANN 

WASSERMANN 

REMARKS 

specimen 


Units per c c 




1 

Negative 

Negative 

20 

Sypliilitio history 

2 

3 

+ + + 

+ + + 

44400 

44400 

250 

■' 200 

Syphilis 

Syphilis 

4 

f + *f + 

44400 

200 

Syphilis 

5 

+ + + + 

44420 

350 

Syphilis 

6 

± 

40000 

36 

Treated syphilis 

7 

Negative 

Negative 

20 

Husband syphihtie 

8 

+ 

20000 

36 

Syphilis 

9 

+ + 

43000 

50 

Syphilis 

10 

+ + + 

44300 

180 

Syphdis 

11 

+ 

40000 

100 

Syphilis 

12 

+ +++ 

44430 

500 

Syphilis 

13 

Negative 

Negative 

6 

Treated syphilis 

11 

+ 

21000 

50 

Syphilis 

15 

+ + + 

44420 

300 

Syplulis 

16 

+ + + 

44300 

150 

Husband of JNo 10 

17 

Negative 

Negative 

40 

Treated child of fJo 7 

18 

+ +++ 

44400 

350 

Syphihs 

19 

Negative 

Negative 

20 

Treated syplulis 

20 

Negative 

Negative 

6 

Early chancre 

21 

+ + 

44410 

200 

No 20, 11 days latep 

22 

+ + + 


150 

Syphilis 

23 

+ + + + 


400 

Syphilis 

24 

+ + + + 

44444 

1500 

Secondary syphilis 

25 

+ +++ 

44410 

500 

Syphibs 

26 

+ 


36 

Syphilis 

27 

+ + + + 


300 

Syphibs 

28 

Negative 

Negative 

15 

Treated syphibs 

29 

+ + + 

44400 

250 

Syphilis 

30 

+ 

33200 

200 

Treated syphilis 

31 

Negative 

Negative 

100 

Treated syphilis 

32 

+ + 

44400 

200 

Nq 21, a month later 

33 

+ + + + 

44400 

150 

Syphilis 

34 

+ + 

44000 

75 

Syphibs 

35 

4 + + + 

44420 

400 

Syphibs 

36 

+ "t* 

40000 

60 

Syphilis 

37 

Negative 

Negative 

12 

Treated syphilis 

38 

Negative 

Negative 

20 

Treated syplulis 

39 

+ + + 

44000 

100 

Syphibs 

40 

Negative 

Negative 

20 

Treated syplulis 

41 

+ + 

44000 

36 

Treated syplulis 

42 

+ 

10000 

20 

Treated syplubs 

43 

+ + + 

44400 

100 

Sj'phibs 

44 

+ + 

44200 

36 

Syphibs 

45 

Negative 

Negatiie 

12 

Syphibs, stomach trouble 

46 


44430 

50 

Secondary syphilis 

47 

Negative 

Negative 

12 

Treated syphilis 

4S 

+ + + + 

44420 

100 

Syphibs 

49 

56 

Negative 

ifegative 

44400 

6 

100 

Wife of JNo 50 

Secondary syphibs 

51 

+ + + 

44440 

300 

Syphilis 

52 

Negative 

44000 

50 

Treated syphibs 

53 

54 

55 

56 

57 

58 

59 

60 

+ 

44000 

36 

Syphilis 

Negative 

Negative 

44000 

12 

36 

Treated syphibs 

Syphilis 

+ + + 
Negative 
+ + + 

+ + 

+ + + 

44400 

Negative 

44400 

34300 

44400 

60 

20 

60 

30 

70 

Chancre 3 weeks oici 
Treated syphibs 

No 56, 3 days later 
Treated syphibs 

Svphibs _ 
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Table I — Comt^d 


NO OF 
SPECIMEN 

KAinj TEST 

KOLMER 

1 WASSEaUANM 

RUEDICEE 

WASSERMANN 

REMARKS 

1 Units per c c 

61 

+ 

1 Nogativo 

15 

No 49, 17 days later 

62 

+ + + 

1 44400 

70 

Sj’pluhs 

63 


11000 

34 

Treated syphilis 


NegatiTO 

Negative 

42 

Treated syphilis 

65 

+++ 

44420 

200 

Cliancre 

66 

+ + + + 

44430 

300 

Wife of No 65 

07 

Negative 

31000 

30 

Treated syphilis 

68 

Negative 

32000 

36 ; 

Cliancre 3 (1) days old 

69 

Negative 

Negative 

' 12 

CJiancro 6 days old 

70 

Negative 

Negative 

I 20 1 

No 69, 2 days later 

71 

Negative 

Negative 

4 

Spinal fluid, syphihs 

72 

+ + 

4-1400 

' 50 

No 70 5 days later 

73 

+ + + 

44400 

150 

Syphilis 

74 

Negative 

Negative 

' 12 

Treated syphilis 

75 

Negativ e 

Negative 

12 

Treated syphilis 

<6 

+ + 

44100 

36 

Treated syphihs 

77 

+ 

44200 

30 

Syphilis 

78 

+ +++ 

44443 

350 

Syphihs 

70 

1 + + + 

44410 

200 

Syphilis 

80 

+++ 

44430 

200 

Syphihs 

81 

+ + + 

44400 

50 

Syphihs 

83 

+ +++ 

. 44440 

400 

Syphihs 

83 

+ 

1 44400 

70 

Syphilis 

84 1 

+ + + + 

44^I4I 

400 

Syphihs 

85 

+ 

22000 

36 

, Syphilis 

86 

+ 

11000 

1 6 

Spinal fluid, syphilis 

87 

+ 

01000 

1 6 

1 Spinal fluid syphilis 

88 


32000 

10 

Syphihs 

89 

+ 

Negative 

36 

Syphilis 

90 

+ + + 

44400 

200 

Syphilis 

91 

+ + + 

44400 

200 

Syphilis 

92 

Negative 

Negative 

4 

Sv^ihilis 

93 


12000 

36 

1 Treated syphihs 

94 

Negative 

23200 

36 

Treated syphihs 

95 

Negative 

Negotivo 

12 

Treated syphihs 

90 

+ 

Negative 

12 

Treated syphihs 

97 

+ + + + 

44440 

300 

S}’phih3 

98 

Negative 

44200 

24 

Treated syphilis 

99 


22000 


Treated syphihs 

100 

Negative 

Negative 

12 1 

Treated syphihs 


few cases gave positive results witJi the Kalin test and negative results 
with the Kolmer "Wasserinaun test Giordano® made parallel Kahn and 
Kolmer "Wasserinaiin tests on 2,540 serums and the results agreed in 96 
per cent of the eases Occasionally one test gave a positive result and 
the other test gave a negative result In a clinical study of 110 cases KeU> 
ran the Kahn flocculation test and the Kolmer Wassermann test on the same 
serums In 95 45 per cent of the tests the results agreed The serums of 
three persons who were known to be sjphilitic ga've positive results with 
the Kahn test and negative results with the Kolmer Wassermann test and 
the serum of one person gave a negati\e result with the Kahn test and a 
positive result with the Kolmer Wassermann test 

METHODS 

The Kahn test was done as described by Kahn and with antigen kindly 
supphed by Kahn In the Kolmer Wassermann test I used the human hemo 
l>tic system, otherwise I followed Kolmer'a directions The Euediger Was 
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seimann test ivas clone in aceoi dance with the desciiptions previously 
given, 1 13 except foi the following modification To 100 c c of the 

antigen 50 mg of cholesterol was added, the complement was always diluted 
1 10, and 1 5 unit of hemoljTic amboceptoi was used 

My piesent leport deals with the lesults I obtained with the Kahn 
flocculation test, the Kolmei-Wasseimann test, and my own modification of 
the Wasseimann test on 260 consecutive specimens Of the 260 specimens, 
160 gai e negative lesults with all thiee methods and 100 specimens gave 
positive lesults with one oi moie methods Among those that gave negative 
lesults by all thiee methods weie at least tvo bloods that came fiom pei- 
sons Avho clinically weie syphilitic One patient had two almost typical 
Charcot joints and the othei was diagnosed as syphilitic marasmus with 
arterioscleiosis Both patients weie given antisj philitie tieatment and 
marked impiovement followed The spinal fluids weie not examined 

The moie impoitant pait of this lepoit deals with the specimens that 
gave positive lesults, and are given in detail in Table I 

The accompanying table shows the lesults that were obtained with the 
serums that weie positive by one oi moie methods Those which gave posi- 
tive results need no furthei discussion but some explanation is given on 
those seiums in which the lesults disagree 

Seium No 1 came from a joung maiiied woman in hei first piegnancy 
who was admitted to a hospital foi some minoi tiouble I was studying the 
Wasseimann test in piegnancy at the time, and theiefore included her The 
Kahn test gave a negative result, the Kolmei-Wassermann test gave a nega- 
tive result and mj" method showed 20 fixing units per cubic centimeter ot 
serum There were no other signs of syphilis, the positive Euediger-Was- 
sermann test was ignored and the patient was sent home About six weeks 
later her family jihysician sent me a specimen of her blood for Wassenuanii 
test and advised me that she had a miscarriage and that he obtained a syph- 
ilitic history The serum was retested and the results veie identical with 
the first 

Serum No 7 was obtained from a mairied woman vho has two living 
syphilitic childien, and a tabetic husband, and has had several miseariiages 
Repeated Wassermann tests done at other laboratories gave negative lesults, 
while I got negative lesults with the Kahn and Kolmer tests and 20 units 
fixation with my method In early primary syphrlis my method always ga\e 
positrve results before positrve results were obtained with the Kahn test oi 
uith the Kolmer test as is shown by Seiums Nos 20, 49, 68, 69 and 70 Under 
rieatment the Kahn test and the Kolmer test became negative much sooner 
than my method, Seiums Nos 13, 17, 19, 28, 31, 37, 38, 40, 45, 47, 52, 54, 57, 
64, 67, 74, 75, 89, 92, 94, 95, 96, 98 and 100 show these results With spmal 
fluid f 1 om syphilitics my method ga’v e positive i esults v hen the Kahn test 
and the Kolmer test gave negative results as is shown by No 71 Serum 
No 45 came from a patient who had severe stomach trouble There was a 
history of syphilis contracted more than twenty years before The Kahn 
test and the Kolmer test gave negative results and with mv method I demon 
Stiated 12 fixing units per cubic centimeter of serum The patient was given 
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antisj pluhtic trtitmeiit aud he impio\ed lapidlj In a pre\ioufa attack of 
apparently the same natuie a gastroentuostomy ^\as done, piobably because 
the Wassermann test ga\e a negative result 


SUiIlI\IlY 

Parallel Kahn flocculation tests IColmcr ‘Wasseiiinim tests and Ruedigei 
Wassermann tests were done on 2G0 cousecutue specimens 

Of these 260 specimens 160 iiegatue lesults b\ all thiee methods 
and 100 ga\e positne results by one or more methods Among the 160 speci 
mens that gave negative results by all three methods neie at least two nhich 
came from patients nho neie clinically considered chronic syphilitics They 
nere treated as syphilitics and impro\ed gieatly The blood seiuni only nas 
tested 

All of the 100 specimens that ga\e positi\e lesults by one or more meth 
ods came from syphilitics and all gave positive results by the Ruediger 
Wassermann test, 70 gate posifue results by the Kahn test, and 72 gate 
positive results by the Kolmer test With three specimens the Kahn test 
gave positive results while the Kolmer test gave negative results and nith 
five other specimens the Kolmer test gave positive lesuIts and the Kahn 
test gave negative results Thcie was 70 per cent agreement between the 
Kahn flocculation test and the Ruedigcr Wassermann test and 72 per cent 
agreement between the Kolmer Wassermann test and the Ruedigei Wasser 
mann test Of the specimens that gave positive results by the Ruediger 
Wassermann test and negative results bv the Kahn flocculation test and the 
Kolmer Wassermann test, four vrere blood sciums fiom patients with pri 
iJiary syphilis, two were blood serums from moie or less chionic syphilitics 
that had always given negative icsults with tbe Wassermann tost one was 
a spinal fluid from a sy philitic, and the others w ei e blood serums fi om ti cated 
8V philitics 
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THE ROLE OP THE WASHINGS OP STREPTOCOCCUS SCARLATINAS 

IN SCARLET PEVER' 


By N S Perry, Ph B , M D , and L W Pisher, B S , Detroit, jVLch 


OR cai Tying out the cutaneous leaction, lef erred to as the Dick reaction, 
A for determining susceptibility to the Stieptoeoccus scailatmae and, pre 
sumably to scailet fever, and also for piophylactic inoculation against the 
disease, the Dick toxin, as oiiginally deseiibed by its sponsois’^ was pre- 
pared by passing the water of condensation of a sheep’s blood agai giowth 
of the scailet fevei stieptoeoccus thiough a Berkefeld V filter The filtered 
culture containing the soluble toxin from the organisms growing in the con- 
densation fluid was diluted according to its requirements 

Later the Dicks, and also Zinghei,== aftei the method of Wdliams, Hussey, 
and Banzhaf,^ in New York, used a toxin prepared fiom a broth culture — 
the Dicks by the addition of sheep blood to the media, while Zingher advo- 
cated the addition of horse blood for enrichment purposes — the cultures bemg 
incubated, at the usual temperature, from three to six days The toxin has 
also been obtained in plain broth by Kiikbride and Wheeler^ and in 0 2 per 
cent glucose broth by ourselves — in fact it has been described by several in- 
vestigators as having been obtained m almost any medium in which the 
Streptococcus searlatinae will develop The toxin, theiefoie, while not notice- 
ably toxic to animals in the strengths obtained at present, has been de- 
scribed as an extracellular toxin fiom its action on the human 

The authors, foUowmg a method first reported by them in Jiuie, 1924,® 
whereby the washings of various oiganisms weie successfully used as anti- 
gens for immunizing purpose, prepared an antigen m like manner from the 
washings of the Streptococcus scarlatmae, which not only produced the cutane- 
ous susceptibility reaction m susceptible individuals but stimulated an active 
immunity against the toxin as well The results with these washings of the 
Stieptoeoccus scailatmae corresponded very favorably with those produced 
with scailet fever toxm, prepared in the usual manner from broth cultures, 
obtained from the Hygienic Laboratory, Washmgton This shows that the 
same antigenic substance was present in both the washings and the toxm 
The work on the washings of the Streptococcus scarlatmae was reported® 
at the meetmg of the Association of Immunologists m Washmgton, April, 1924, 
as follows “Recently with washmgs prepared from a streptococcus isolated 
from scailet fever we have been able to produce a positive skin reaction in m 
dividuals susceptible to scarlet fever, which reaction would become negative 
if the washings weie mixed with convalescent scailet fever seium, similar to 
the results obtained by others with the Dick toxm ’’ A detailed account of 
this expenmental woik is given at this time 

■ TFrom the Medical Research Laboratories Parke Davis and Company Detroit 
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Whou this tjpe of sutiten is prepaied fiom baeteml wasliiugs the organ 
isms are mcuhated for tiveutj four limus on solid media and vjashed off with 
salt solution, either with oi without iircscivative The suspension of organ 
isms, which usuallj contains an uiiapprceiable amount of water of condensa 
lion, IS ineclianicallj shaken for a few minutes and immediately passed through 
a Sharpies centrifuge leaving a clear waterj solution eontaming a very small 
percentage of bacterial proteins To this tjpo of antigen the name eoto 
antigen was given, as it was clearly not of the extracellular type nor was it 
of the eiidoceduiar type, and to distinguish antigens prepared m this way 
from others and for clinical purposes the name immunogen was used 

As washings from such organisms as the pneumococcus typhoid bacil 
ills, pertussis bacillus gonoeocous aud stieptococci other tlian the Strep 
toeoceus seariitimc gave evidence of antigemo properties of extremely high 
inimuiiumg value it was thought probable that the washings of the scailet 
fever streptoooeeus would behave in a similar imniiei With that thought 
111 nund prehiiimaij tests were earned out on members of our laboratory 
staff giving negative histones to scarlet fever vuth favorable results 

Later tests were earned on at three other mstitutions in Detroit The 
Protestant Orphan Asylum, St Vincents Orphan Asvlum and St Francis 
Home for Orphan Boys 

At the first institution all of the childieii had previously been given the 
cutaneous test with the regular toxin and the susceptible ones given three 
imaiuniaing doses of the toxin Retests of these positive eases two months 
after the last immunizing with the antigen prepared by washing the Strep 
toeoceus scarlatinae, controlled by the Government standard toxin, showed 
that 80 per cent had remained successfully immiinized for two months 
At St Vincent's Orphan Asylum an cpidomio of scarlet fever was in 
progress at the tune the vvoik was instituted so that only those were tested 
who were considered normal and were not convaleseing from the disease 
Of these there were 195 and all were shin tested with the washings on one 
arm and controlled with the standard toxin on the other Of the H giving 
positive reactions half were immumred with thiee doses of the regular toxin 
and half with three doses of the washings, aud all were retested two months 
after with the washings controlled as previouslv with the standard toxin 
The first dose of the toxin and also of the vv ashiiigs contained an equivalent 
of 2o0 shin test doses of toxin per eubia centimeter the second dose con 
lamed 500 skin test doses and the third 1 000 skm test doses All myeetions 
were given at intervals of one week While rathei disagreeable genera! re 
actions were recoided in three eases of the older giris folloinug the injec 
lions of the toxin and also several severely swollen aims were noted none 
of these symptoms were evidenced in the eases where the washings were 
tsed On retest two months after the last immunizing dose 85 per cent of 
Hie cases gave negative reactions to the intraeutaneous inyeotion of the 
ttaterml showing that 15 per cent were still susceptible to the disease if 
fhe test 13 as reliable as it is thought to be 

It IS mteresting to note that this work was undertaken during an epi 
eitiio of scarlet fever at St Vincents Asvluni and not another case was 
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lepoited aftei tlie piophyUctic injections weie staited Whetliei the pio- 
phylactic injections had anything to do with the abating of the epidemic, we 
are not able to state It would seem plausible, howevei, and because ot the 
fact that half of the lemaining childien weie immunized with toxin piepared 
in the regulai way and half with the washings, it is only fan to assume that 
each pioduet had an equal sliaie in the successful teimination of the epidemic 
At the St Francis Home foi Boys, all of the boys, 530 in numbei, weie 
given the cutaneous test with washings, conti oiled with the standaid toxin, 
and 92 weie found to be positive leactors These weie all immunized with 
the washings, a dosage being employed much weakei than that used in the pie 
vious expeiiment at St Vincent’s Asylum, and about half the total number of 
skin tests being used Even with this much smallei amount of antigen being 
used, it was found that 57 7 pei cent of the siisceptibles weie successfully im 
inumzed, they weie letested two months after the last immuniziiig dose 

Since this woik with washings of the Streptococcus scailatinae was fiist 
lepoited, it has been eoiioboiated by Hemy and Lewis,^ in so fai as the piep- 
aiation of the antigen is coneeined, in a lepoit to the Medical Kesearch Coun- 
cil of England They used a similai method of piepaiation foi their toxin, and 
then further iiiecipitated the antigen with various volumes of alcohol and 
desiccated it Favorable lesults were reported by them with dried mateiial 
diluted to original volume with salt solution, ■when this mateiial was used for 
the skin test Prophylactic inoculations were not iiudei taken by these authois 

DISCUSSION 

That the Stieptocoecus scailatinae pioduces a soluble exti acellular anti- 
gen, tONic in nature for the human, there is no doubt Ample proof to sub- 
stantiate this IS at hand, especially m the production of the rash after large 
doses of this antigen given subcutaneously and, also, in the production of an 
antiserum, with this antigen which vill neutialize scarlet fever toxin 

That this antigen is also of the nature of an ectoantigen has been shown 
by the above experiments with the washings 

It IS veiy evident, theiefoie, that this antigen differs in many lespects 
from that produced by the diphtheria and tetanus bacilli, as it has never 
been shown that washings from twenty-four-hour growths of these organ- 
isms on solid media pioduee antigens very toxic in nature, or that the toxin from 
the Stieptocoecus scailatinae is very toxic for animals even in laige doses 

CONCLUSIONS 

Washings of the Streptococcus scailatinae gio-irn on solid media contain 
an antigen which, when injected intracutaneouslv into the human, will pro- 
duce the cutaneous susceptibility test called the Dick test, similar to the 
broth filtrate 

These washings will also produce a prophylactic immunity against the 
scailet fever toxin similar to that produced by the toxin itself 

The specific antigen of the stieptocoecus seems to be both extiaeellular 
and ectoantigenic in nature 
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LABORATORY METHODS 


A COMPAEISON OF THE FOLIN-WU AND NEW BENEDICT 
METHODS POE THE ESTIMATION OP BLOOD SUGAEc^/] 

By Arnold E Osterberg, PhD , and Joy Strunk, B A, Eochesteb, ILnn* 


^ I ^HE Polin-Wu pioeedviie foi the estimation of blood siigai has been adopted 
as a routine method in many laboratoiies As a lesult physicians have 
come to legal d 100 mg of glucose foi each 100 c c of blood, in a laboratory 
report, as appioximately the noimal value 

It IS not theoietically eoiiect to assume that all of the reduction obtamed" 
when the Polin-Wu coppei leagent is added to a piotein-free blood filtrate is 
due to glucose, since it is well known that when this reagent is applied to 
normal uiine, values are obtamed for the glucose present which aie two or 
three times that known to be coiieet In spite of this, however, the method 
has served admiiably foi the routme pioeeduie in the clinical laboratoiy 
Since the recent publication by Benedict of a modified Polin-Wu coppei 
leagent it was inteiestmg to determine whether it was worth while, from a 
clmical standpomt, to altei the normal values foi blood sugar and to change 
the procedure foi the estimation of blood sugar fiom that of Polm-’W’u to 
Benedict's newei pioceduie + Benedict says that his new solution when ap- 
plied directly to urine gives only one-tenth of the error of the Polm-Wu pro- 
cedure, and that the results obtained are comparable when applied to mine 
that has been treated with Lloyd’s reagent The principal difference which 
Benedict has imtiated in his modified solution is that the copper reagent has 
been varied so that the amount of citrate in the original solution has been 
increased, whereas the concentration of copper and carbonate has been de- 
creased Also, a small amount of sodium bisulphite has been added to in- 
crease the amount of cupious oxide produced by a given amount of sugar 
Poi the development of the color of the cuprous oxide, Benedict’s uiic acid 
leagent is used, to which has been added 5 per cent formaldehyde to prevent 
any inci ease of color by the sodium bisulphite By this method Benedict has 
obtained as normal values for blood sugar, an average of 75 mg for each 
100 c c of blood, and he believes that even this figure may be too high He 
would place the normal value at approximately 60 mg for each 100 c e of 
blood Folin’s figures were not so low with the new method In fact, he 
says that if care is taken to insure the use of fresh solutions and to prevent 
the oxidation of the sodium bisulphite by atmospheric oxygen, results are 

*Krom Section on Clinical Ciiemistry Maio Clinic RocUester Alinnesota 
Submitted for publication July 31 192G 
Received for publication August 2 1926 

tBcnedlct has in a more recent paper again changed the method This article hmv- 
ever concerns itself only with the modifications first descnbeu 
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obtained ivbiob are practically the ?ame as those given by the Folia Wu 
procedure 

In ordei to compare the tuo methods we deteimmed simultaneously the 
glucose content of four blood filtrates bj the two procedures Pure glucose 
was then added to the filtrate in \ art mg amounts and the total glucose con 
tent redetemiiued (Table I) 

In general the error of reeoteiy hi Benedict’s new method is less than 
bj the Fohii'SYu procedure It would seem from these data that the amount 
of reduction obtained fiom a giten amount of glucose is more nearly quan 
Utati\e bj the Benedict procedure h,oue of the errois bj the Benedict pro 
eedurc are of particular cluneal siginficanee since the gi eater ones are present 
onlj m those filtrates mth high sugai values 

As a comparison of the tuo pioceduies in the routine estimation of blood 
sugar for ehnieal purposes vve have taken as a basis for our opinion glucose 
estmiationa made simultniicouslj on the same blood filtrates bj the two meth 
ods The results were obtained bv the auahsis of 191 consecutive blood 
specimens taken in the iaboratoij with no legaid to clinical diagnosis 
(Table II) 


Tible I 


CoMPAinsov or Becovbuy op Giucobt Abded to Buiob Pivtiutes 


SAirpLE 

FiiTRATB AUD 
OlrjCOSS, ilQ 
toRiuvcu: 

100 0 0 

itO OF GLUCOSE FOR 
EACH 100 C C OF 
BLOOD 

(4LCtLAT£D NUAtBEB 
OP MG OP CLUCOSP 
ton EACH 10 » C C 

OP BLOOD 

ERrOB IN’ lie OF 
GLUCOSE FOR EACH 
IQO CC OF BLOOD 

FOLD! %VU 

BENEDICT 

POUN \VtJ 

BENEDICT 

pOLiN vny 

CE^ EDICT 

A 


93 

80 





A 

20 

112 

95 

113 

100 

- 1 

- 5 

A 

GO 

162 

136 

353 

140 

f D 

- i 

A 


206 

184 

193 

180 

fl3 

+ 4 

A 

140 

250 

004 

233 

220 

fl7 

+ 4 

A 

ISO 


2GG 

273 

260 

+29 

+ 0 

A 

220 

352 

306 

113 

300 

+39 

+ G 

A 

200 

408 

356 

353 

340 

+00 

+1G 



93 

80 





B 

20 

113 

300 

113 

100 

0 

0 

B 

60 

162 

333 

153 

140 

+ 9 

- 2 

B 

100 

188 

178 

193 

ISO 

- ^ 

- 2 


140 

230 

P.24 

233 

220 

- 3 

+ 4 


ISO 

276 

258 

273 

260 

+ 3 


■V 

220 

326 

300 

313 

300 

+13 

0 

mm 

260 

362 

332 

353 

340 

+ 9 

- 8 

u 


95 

83 





0 

20 

119 

103 

115 

103 

+ 4 

» 

c 

60 

158 

360 

155 

143 

+ 3 

+ 7 

c 


198 

184 

195 

183 

+ 3 

+ 1 

c 

340 

240 

216 

235 

223 

+11 

- 7 

0 

180 


266 

275 

263 

+26 

+ 3 

c 

220 

340 

310 

315 

303 

+31 

+ 7 

c 

200 

396 

350 

355 

343 

+41 

+ 7 



or 

90 





D 

20 

321 

108 

117 

no 

+ 4 

— 2 


60 

166 

153 

157 

150 

+ 9 

+ 3 


IQO 

192 

193 

197 

190 

- 5 

+ 8 


140 

242 

238 

237 

230 

+ 5 

+ 8 


ISO 

284 

278 

277 

270 

+ 7 

+ 8 


220 

324 

322 

317 

310 

+ 7 

+12 


' 260 


380 

357 

350 

+23 

+*^0 
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3?^UJr.n II 

The Glucose Content of Blood Estimated by the Eolin AVu and Benedict ’s New 

Pkoceduee 


NUMBER 

CM 01 GLUCOSE FOR EACH 

100 0 C OP BLOOD 

NUMBER 

CM OF GLUCOSE FOR E \CH 

100 C C OF BLOOD 

FOLIN WU 

BENEDICT 

DIFFERENCE 

FOLIN-WU 

BENEDICT 

] DIFFERENCE 

1 

073 

069 

004 

61 

100 

098 


2 

083 

077 

006 

62 

101 

090 


3 

083 

075 

008 

63 

101 

089 


4 

084 

076 

008 

64 

101 

086 

015 

5 

085 

078 

007 

65 

101 

086 

015 

G 

085 

068 

017 

66 

101 

085 

016 

7 

088 

082 

006 

67 

101 

082 

019 

8 

088 

080 

008 

68 

102 

090 

012 

9 

088 

078 

010 

69 

102 

083 

019 

10 

089 

078 

Oil 

70 

103 

089 

014 

11 

089 

075 

014 

71 

103 

078 

025 

12 

090 

077 

013 

72 

105 

096 

009 

13 

090 

078 

012 

73 

105 

005 

010 

14 

091 

087 

004 

74 

105 

093 

012 

15 

093 

089 

004 

75 

105 

092 

013 

16 

093 

081 

012 

76 

105 

089 

016 

17 

093 

081 

012 

77 

105 

087 

018 

IS 

093 

082 

Oil 

78 

105 

087 

018 

19 

094 

082 

012 

79 

105 

086 

019 

20 

094 

080 

014 

80 

105 

083 

022 

21 

095 

080 

009 

81 

106 

087 

019 

99 

095 

084 

oil 

82 

107 

093 

014 


095 

085 

010 

S3 

107 

091 

010 

AO 

Of 

095 

082 

013 

84 

107 

084 

023 


095 

083 

012 

85 

107 

090 

017 


095 

080 

015 

86 

108 

OSS 

020 


095 

080 

015 

87 

108 

093 

015 


095 

075 

020 

88 

108 

095 

013 

29 

095 

096 

085 

087 

010 

009 

89 

90 

108 

109 

085 

091 

023 

018 


096 

080 

016 

91 

no 

097 

013 

ol 

096 

079 

017 

92 

no 

095 

015 


096 

084 

012 

93 

no 

095 

015 

33 

097 

090 

007 

94 

no 

089 

021 

34 

097 

091 

006 

95 

in 

106 

005 

35 

097 

087 

010 

96 

111 

100 

on 

36 

097 

083 

014 

97 

ill 

097 

014 

37 

097 

084 

013 

98 

111 

088 

023 

3S 

097 

081 

016 

99 

in 

085 

026 

30 

OQR 

094 

004 

100 

113 

103 

010 

40 

nQS 

087 

on 

101 

113 

098 

015 

41 

Q9g 

ns5 

013 

102 

113 

100 

013 

42 

09S 

085 

013 

103 

113 

099 

014 

43 

TOO 

092 

008 

104 

114 

100 

014 

4A 

100 

nno 

010 

105 

114 

099 

015 

45 

100 

090 

010 

106 

115 

091 

024 

4G 


090 

010 

107 

117 

108 


47 

48 

49 

50 

51 

52 

53 

54 

55 

5G 

57 

- 58 

59 

60 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

300 

100 

090 

089 

089 

OSS 

087 

087 

087 

087 

085 

085 

084 

033 

075 

010 

011 
on 

012 

013 

013 

013 

013 

015 

015 

016 

017 

025 

108 

109 

no 

111 

112 

113 

in 

115 

116 

117 

118 

119 

120 

ns 

ns 

119 

119 

121 

121 

121 

121 

121 

121 

121 

122 

122 

100 

097 

100 

108 

098 

089 

105 

115 

111 

in 

lOS 

no 

100 

1 
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NVJIBEr 

«3f Oi Ul VLOhE FOr h.itu 

100 C t OP BLOOD 


MJilBEI 

Oil 0* OLUCObL FOr JS.I.CIX 
lOO C t- OP BLOOD 

t'OUN W 

BENEDICT 

DiFFbLLNCB 

FOHN A\U 

BENEDICT 

DIFFERENCE 

1-1 

223 

109 

014 


158 

198 

IfO 

02b 

1— 

12o 

ws 

OIT 


loa 

J04 

Ibi 

022 

U3 

IJa 

078 

047 


IDO 

200 

184 

0.2 

Ui 

125 

105 

030 


101 

208 

196 

012 

12o 

125 

105 

0-0 


103 

210 

194 

OIG 

120 

125 

093 

027 


ICJ 

212 

210 

002 

1-7 

125 

086 

039 


164 

214 

19b 

038 

128 

127 

108 

019 


10a 

214 

196 

013 

320 

I3S 

I2I 

007 


100 

214 

190 

024 

330 

129 

117 

012 


367 

216 

210 

006 

131 

131 

111 

020 


168 

210 

206 

010 

132 

136 

1-. 

on 


169 

216 

193 

023 

233 

138 

112 

006 


170 

OOO 

208 

014 

134 

145 

136 

009 


371 

‘>‘>0 

216 

006 

135 

140 

138 

OOS 


172 

230 

214 

01b 

130 

24S 

134 

014 


173 

.30 

210 

020 

137 

150 

348 

003 


174 

238 

218 

020 

ns 

150 

129 

021 


3 '^3 

238 

1S2 

056 

no 

152 

14S 

004 


176 

240 

212 

023 

IjO 

153 

153 

000 


1 7 

0^c> 

234 

008 

141 

153 

118 

015 


m 

04 c; 

233 

010 

142 

153 

112 

021 


179 

250 

238 

013 

143 

233 

23T 

010 


ISO 

250 

242 

OOS 

IM 

lo6 

120 

010 


ISl 

254 

250 

004 

145 

157 

129 

02S 


182 

2aS 

238 

030 

146 

160 

130 

0 0 


111 

2aS 

220 

033 

347 

ICO 

157 

001 


IS4 

200 

264 

002 

148 

IGO 

lo2 

00«t 


1H5 

266 

212 

044 

140 

104 

154 

010 


116 

296 

294 

002 

250 

108 

ICO 

008 


187 

305 

290 

000 

lal 

170 

loo 

004 


18S 

oOJ 

274 

028 

1.12 

172 

IGS 

004 


189 

332 

332 

000 

153 

178 

iCS 

010 


190 

152 

120 

012 

154 

182 

loo 

022 


391 

360 

340 

020 

lio 

182 

174 

OOS 


392 

176 

350 

020 

loO 

IS4 

180 

004 


103 

400 

392 

008 

157 

ISO 

184 

002 


194 

412 

400 

012 


Thus it maj be seen tJiat Benedict s new piocedure invariable yields 
loner results than tlie Fohn Wu procedure The differences bone-ver are 
not as great as those reported bj Benedict the aveiage difference for the 
total senes being 14 5 mg per cent 

In the muetj cases m wlucb the \alues (leterminecl b% the Fohn Wu 
method are belou 0110 gm for each 100 cc of blood and may be considered 
normal or subnormal %alues, the average difference is 13 mg per cent 
There are eighteen samples with sugar values determined b> the Fohn 
Wu metlioa o£ 0 100 gm for each 100 c e of blood The Beuediot method 
8a\e results a^e^agmg 124 mg per cent lower although in one case the dif 
ference A\as onlj 2 rug per cent and one sample differed 25 mg per cent 


CONCLUSIONS 

I The modified copper solution of Fohn Wu as reported b} Benedict 
>ields results considerablj ioiver than bj the original Fohn Wu procedure 
The differences ire not consistent in our hands, but on the a\erage are ap 
proximatelj 12 mg per cent lower in a scries of 194 conseeutne samples 
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2 The recovery of glucose added to blood filtrates is moie satisfactoiy 
by the Benedict modification 

3 Koutine procedures will be continued on the second modification of 
Benedict 
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VOLUME MEASUKEMBNT OP BLOOD PLATELETS^ 


By C M Van Allen, M D , Iowa City, Iowa 


B lood platelet estimation by volume is a departuie fiom curient practice, 
but the following method is piesented because of its lelative simplicity 
and reliability, and because of the significance of platelet volume in itself 


PRINCIPLE 

If a specimen of blood, fleshly drawn and mixed with an anticoagulant, 
be allowed to stand, the coipuscles will sink gradually and leave a super- 
natant fluid of whitish, giound- glass appeal ance m which platelets remain 
unif ormly suspended for hours As is well known, the platelet content of this 
fluid IS the same per unit volume as was that of the whole specimen before 
sedimentation, and this fact has been made use of m the platelet counting 
method of Thomsen^ and modifications by Giam,“ Schenk and Spitz,^ and 
Reimann'* In the present piocediue, instead of counting the platelets in the 
supernatant fluid from such a pieparation, they aie extracted fiom it by 
eentrifugahzation and then volume is measuied 


APPARATUS 


Instiumentsf requiied are the “thiombocytociit,” sedimentation cham- 
ber, 10 ce Record syiinge, and a centrifuge capable of 3500 rpm The 
thrombocytociit (Pig D) is a glass capiUary tube with oveilying chamber of 
6 c c capacity The capillary bore is of 0 03 c c capacity, and the tube is 
giaduated m a finely divided scale Its lowei end may be closed by apply- 
ing the accompanymg spring sealmg clip= (Pig C) m the manner illustrated 
(Pig B) The sedimentation chambei (Pig A) is a spheiical flask of 20 c e 
capacity 
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METHOD 

Six CO of a 1 3 per cent solution (isotonic”) of sodium oxalate is drawn 
into tlie syringe, the air bubble being excluded, and 4 o e of blood is added 
by Tempunoture This is deposited in the sedimentation chamber and more 
solution added, to 20 c e The chamber contents are then mixed thoroughly 
with the syringe and are set aside for three and one half hours for sediinenta 
tion By means of syringe and needle 5 c c of the supernatant fluid is care 
fully removed from the chamber, including a little of the corpuscular scdi 
ment, enough to give to the fluid a faintly reddish tint This is then deposited 
m the thrombocytocnt, the sealing clip having been already applied and the 
instrument is oentrifugalized at about 3500 rp m for one and one half hours 
(see below) On examination, the capillary of the tliromboeytoerit will be 
found partly filled with sediment arranged in two sharplj defined strata 
below, a column of red substance representing the corpuscles included in the 


B 



fluid, and, above this, an norj white column composed of platelets The 
extent of the white column is then read from the scale indicated in parts of 
a cubic centimeter By shifting the decimal point m the Sguic obtamed two 
places to the right, the result will indicate the percentage of platelets by 
volume in whole blood 

BESULTS 

Data obtained from normal individuals of three species aie given m the 
table Experimental work in which the method has been used is being 
reported elsewhere 

TECHNICAL PBECADTIONS 

The blood must be taken directly and rapidly from the circulation and 
Its immediate and thorough mixture with the anticoagnlant assured, in order 
to prevent the platelet lysis which starts m blood directly after shedding 
Smaller amounta of blood than that specified may be employed if desired and 
the readings correspondingly adjusted Sedimentation should not be oontin 
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ued longei than foui horns A small amount of eoipuseles is included with 
the fluid foi centiifugalization, in oidei that the bottom of the eapillaiv may 
be filled with this sediment (led) and the stiatuin of platelets elevated to a 
position wheie its limits can easily be read Aftei adding the fluid, the 
thrombocytocrit should be centrifugalized as soon as possible Counterbalanc- 
ing must be accurately attended to as legaids both the amount and the dis- 
tribution of weight because of the unusual shape of the instiument As coun- 
terweight a second tlnombocytociit filled with watei selves most efficiently 
The duiation of centiifugalization necessary to piocuie complete jiacking of 
the platelets in the capillaiy bore depends upon the particulai centiifuge used 
(ladius of rotation), and is to be deteimined, to begin with, by leading the 



E ^Diawlng of platelet substance (high oil magnification) as lemoved fiom thrombocj- 

tocrlt and stained Insert for comparison blood corpuscles at same magnification 

same specimen repeatedly, i e , after one houi ’s centrifugalization and at fif- 
teen-mmnte inteivals theieaftei A typical result is 0 80 pei cent, 0 75 pei 
cent, 0 73 per cent, 0 72 pei cent, 0 72 per cent, 0 71 pei cent, 0 71 per cent, 
0 71 per cent, here a peiiod of one and thi ee-f ourths houis has i educed the 
reading to 0 72 pei cent, which is close enough to its final \alue, and this 
amount of centiifugalization may be adopted foi routine use Paiticulai eaie 
must be given in cleaning the capillaiy of the thiombocvtocrit, foi platelets 
tend to adheie to the wall of an unclean tube and form a thin coating on the 
crlass above the white column, which, if extensive, iitiates the reading Be- 
fore each use the instrument should be immersed in cleaning fluid (sulphuric 
acid-sodium dichiomate solution) foi six houis oi more, then rinsed eaiefully 
and diied The oxalate solution should be cleai 
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Tabu; I 




f VOrAni/PJklTELin- VOLU-iIB 

BrECIES 

! NUMBEn EXAUXNED 

[ (FEr CE IT OF WHOLE BLOOP) 


i 

BAVGB j 

1 A\EK4\GE 

Miu 

35 

0 35-0 G7 1 

0 49 

Dog 

15 

0 70-1 50 i 

104 

Rabbit i 

35 

0 40-0 72 

0 53 


COMMENT 

Tile Mature ot the uhite Mibstmee nhich is measured m the thrombo 
ejtocrit, uheu reiuoied fiom the enpdian and stained is shoiiii in the drau 
mg (Pig B) For coiiiparisoM the inseit shoMS blood corpuscles of the same 
magnification White blood eUls aie to be found iniong the platelets but 
are so rare as to base no volumetric signifiiance, e\en under the circumstances 
of leiicocjtosis The homogeiieoiiB t ousisteiici of the platelet substance is 
also demonstrated bv the fact that it fails totilh to appear in the capillary, 
when test is made of the blood of an annual tieated eftectuallj with a throni 
bocytoljtie agent The considerable indiiidujl niiation here reported in 
noriaal blood platelet volniiie is in agreement uith that Iniowii m normal 
counts of these stiuetures Platelet tolume measurements run parallel, foi 
the most part, iwth values obtained bv counting, but the parallelism is not 
coaiplete, nor is that to bo expected since the size of the phtelet maj vsiy 
considerably in disease' and between species Jfensurcuiont of the volume 
relations of the platelets in the blood noiild seem to be of distinct advantage 
m estimating tluoinbocv tie function, since apparently platelets act qiianti 
tatively in the blood ooagulative process by virtue of their chemical composi 
tioii rathei than as individual eh incuts and assist also m the control of bleed 
mg (thrombosis) by mass accunmlation * The method is entireh inechamcal 
microscopy and the personal element theiem being eliminated It permits the 
saving of considerable time wheic i number of tests aie reqniicd and sedi 
mentation of several specitneus is done simultanconslv The thromhocy tociit 
may be used, also, to measure the amount of anv fiuelv divided material in 
fluid suspension, ns the baeteiial content of vaccines oi for the purpose of 
obtaining blood platelets in puie deposit for sfudv 
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A NOTE ON THE KOCH AND McMEBKIN METHOD EOE 
THE DETERMINATION OP NITROGEN, WITH SPECIAL 
REFERENCE TO THE NONPROTEIN NITROGEN 
OP BLOOD AND URINE'" 


By H A Davenport, M D , St Louis, ]\Lssouri 


T he direct ne&slerization, oi mieio-Kjeldahl method for the determination 
of nitrogen desciibed by Koch and McMeekm employs 30 per cent hydro- 
gen pel oxide (Meick’s siipeioxol or Kahlbaum’s perhydiol) to assist in the 
oxidation of carbonaceous mateiial foimed in the process of digestion with 
sulphuric acid Since 3 pei cent hydrogen pei oxide (U S P ) is more readily 
available than the 30 pei cent peroxide, and may be handled with impunity, 
it seemed desiiable to determme whethei it might be satisfactoiily substi 
tuted in the determination of nonprotem nitrogen of blood and mine 

Most 3 pel cent pei oxides contain one-fifth gram of acetanilid per fluid 
ounce, so expeiiments were made to determine the extent of erroi caused by 
this substance One-tenth of a giam of acetanilid was added to 1 c c of half- 
concentiated sulphuric acid and digested as in nonpiotein nitiogen deter- 
minations When diluted and nesslerized, no coloi was produced If, how- 
evei, acetamlid free pei oxide was added to such a digesting mixture, nitro 
gen was liberated as ammonia Duplicate See portions of four different 
brands of U S P peroxide weie then digested, diluted, and nesslerized, and 
lead against a standard of equal volume which contained 0 25 mg of nitrogen 
A value of 0 046 mg per c c was obtained for thiee of the samples, while the 
fourth (Parke, Davis and Co ) gave too little color to be read No acetamlid 
content was declaied on the label of the latter Since the theoretical amount 
of nitiogen available from peroxide with the usual acetamlid content is 
approximately 0 042 mg pei c e , it appears to be liberated quantitatively 
Theiefore, a collection of 0 002 mg N per drop (20 to 25 drops to the cc) 
of peroxide used will bring the accuracy of results within the Lmit of erroi 
of the colornietiic method 

A series of expeiiments on blood filtrates, on urme, and on a standard 
urea solution gave satisfactory results when 5, 10, and 15 diops of pei oxide 
were used, piovided the above correction were applied Three drops were 
often sufScient to clear blood filtrate 

The peroxide should be dropped directly mto the hot acid mixture, and 
not allowed to run down the side of the tube H it is added in this manner 
immediately oi within five to ten seconds after removal of the flame, a nuni- 
mum amount is requiied 

■ Tprom the Department of Bmchemlstrj Washmston University Medical School 
neceived for publication July 19 1926 
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Example of the apphoatiou of the coricction for & P peroxide (con 
taming acetamhd) 

1 5 ce blood filtrate digested mth lee half concentrated 

H SO, and addition of 5 drops nitrogen free 3 per cent 
peroxide N found 0 160 mg 

equivalent to N per 100 e e of blood 32 000 mg 

2 Same as aboie except that 5 drops of U S P peroxide 

ivere used— N found 0176 mg 

Less correction of 0 002 mg per drop 0 010 0 166 mg 

or N per 100 e o blood 33 000 

SUJIMABV 

Ordmary 3 per cent hydrogen peroxide (U S P ) instead of the 30 per 
cent solution may be used to clear the sulphuric acid digests of blood and 
urine m micro nonprotem nitrogen determinations bj the Koch McMeekin 
procedure, provided a correction be made for nitrogen derived from the 
acetandid With this slight change, this method is in our hands prefeiable 
m that the ncsslerized solutions are alwajs clear and the separation of silica, 
which often ocows with the phosphoric acid mixture is avoided 

REFEBEVCE 

Kocli, F C., and Mcltcekm, T L A Now Direct Noaslenzation Micro EjeldaM Method 
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A SI5IPLER METHOD POE THE PREPARATION OP POTASSIUJI 
PYROGALLATE SOLITION FOR METABOLIC RATE 
DETERMINATIONfe* 

Bt PuANOIS P ScHWENTKEli B S ScUEUEC TAUT, N Y 


jV/TO&T basal metabolic rate determinations include m then tecluue the 
analysis of expired gases For this purpose Haldane gas aiialvsis tubes 
are generallj used, in which the oxygen content of the gas is adsorbed by a 
potassium pyrogallate solution Definite directions for the preparation of 
this solution are give by Haldane' and tbe finished product adsorbs the oxy 
gen faultlessly, but its preparation is difiScult and uncertain At times it 
seems impossible to obtain the intermediate potassium hydroxide solution 
With a density of 1 55 at room temperature and often, the finished product 
having been obtained, it persists in crystallizing instead of remaining a deep 
color 


PoUowing are directions for the preparation of this potassium pyrogal 
ate solubon which ehminate much of the difSculty usually experienced and 
have the decided advantage of ahvajs producing the required solution In 
additio n, the finished product is identical with that called for by Haldane 


From Ujo Laboratory of tha Ellis Hospital SchenectaOy 11 X 
Beceirca for publieatlon AuEuat "O 19 6 
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To 600 gm of stick potassium liycliosicle (not puiified by alcohol),* 
300 c e of distilled watei aie added and the liy dioxide dissolved by placmg 
the mixtnie on a cold watei-batli and heating the bath to boiling As soon 
as complete solution has been eftected, the volnme is loughlj'^ raeasuied 
The density of this hot solution is then deteiniined by quickly weighmg 
100 c c in a volnmetiie flask and should be 1 517 at the tempeiature the solu 
tion will assume if weighed sometime Avithin tbiee minutes aftei removal fiom 
the watei -bath If it has not this density, the solution must be pouied back 
with the lemainder and aftei leplaemg on the watei-bath, potassium hydros 
ide 01 watei added accoiding to ivbetliei the density is less oi gieatei than 
1517 

'When the eoiieet density has been attained, the hot solution is poured 
into a glass stoppeied bottle (with gieased stopper) containmg 9 7 gm of 
Merck’s pyrogallic acid foi each 100 cc of the potassium hydroxide The 
resulting mixture will be the lequiied biown-gieen potassium pyiogallate 
solution which, after cooling, gi adually assumes a deep wine color It should 
be at least a month old before using, although, as Boothby and Sandifoid'’ 
point out, the agmg can be hastened by exposing to the an for a few minutes 
It wdl be found that if the above method is followed the density of the 
potassium hydroxide solution at the first determination is usually somewhat 
higher than 1 517 The amount of water necessary to dilute to the pioper 
density can be quickly and easily approximated by the following formula 

No c c diluting water necessary = 100 (Density) - 151 / 
per 100 c c solution 51 7 

The density of the solution will usually be found coirect aftei the addi 
tion of the volume of water computed by the abotm formula, but the actual 
density should be more accurately determined by weighmg 
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♦The potassium hjdro^ide purified sticks of Merck s are arcordinff 
facturer not purified by alcohol and are suitable for use in this preparation 



KEAV APPARATUS FOR SIEASURING UUD SPONTANEOUS MOriLITl 
OF ANIMALS* 


B\ CuiiT P RicuTtn, PhD, ivd Gi\g II Wang PhD, Biltiitore Md 


D escriptions ha\e been gi\eu m previous papers of cages used in m 
vestigatuig tile different factois involved in the pioduction and modifi 
cation of spontaneous actnity of animals (rats, etc ), (Richter' 1922, 1926 ), 
(Wang, 1923, 1925^ *) Because these cages had a number of seiious defects 
which curtailed their usefulness foi this t>pe of work, we ha%e designed a 
now cage ■very much simplei in both construction and opeiatioii 

A photograph of three lacka of tliese cages is shown in Fig 1 The 
racks, seventy two inches long seveutj siv and oul quarter inches high, and 
fourteen and one half iiiclies wide, arc made of tlucc quaitcr inch angle iron 
■with a one eighth inch gahanwed iron partition Each one contains sixteen 
cages arranged in foui tiers Tlie cage attached to the paitition, consists 
of a living compartment with a food box and a watciing tube and a re 
vohuig drum with a device for registering the revolutions The living cage 
comraunieatcs with the revolving drum thiough a cuculai hole three inches 
in diameter in the partition The dimensions of the individual cages and of 
the surrounding framework are showm m Pig 2 

The living compartment is built entirelj of one half inch mesh wire 
cloth, -with the side toward the partition open In order to divert piactically 
all of the animal’s activity to the drum where it can be measuied this living 
C3ge 13 made as small as possible — eleven inches long, five inches high, and 
three inches wide It can be easih removed from the two hooks fastened to 
the partition to support it The small recess built in one end to hold the 
food cup IS covered witli a special arrangement to prevent the spilling of 
food, and is so constructed that the cup can be removed from the outside 
without disturbing the animal An inverted watering tube, graduated in 
cubic centimeters (Richter 1920) is fastened to the cage with a phosphorus 
bronze clip at the end opposite to the food box 

The revolvnng drum is made of one eighth inch mesh wne cloth, six 
inches wide mounted on a wooden disc thirteen inches in diameter and one 
half inch thick The disc is attached to the axle of a ball bearing biejcle 
hub and the hub is firmly bolted to the paitition A small hole in the par 
titiou accommodates the other end of the axle 

The revolutions of the drum arc legistercd automiticallj by means of a 
device shown m Fjg 2 A small brass arm one half inch in length is fast 
cued to that end of the axle which protrudes through the hole in the par 
tition Ji joint comiectiou is imde between this arm and the level of a 
cvclometer bj means of an aluminum rod Thus, when the drum revolves 

Ujo Pajclio Biological Laboratorj Jolma 1/opklns Ho<»pltal Baltimore 'Vrtl 
ncceUeC for publication Juli 11 IS 6 
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the almmnum lod fastened excentiically to the axle of the drum causes 
the lever of the cyelometei to be raised and lowered In this way each 
revolution of the dium, clockwise oi eountei -clockwise, is legisteied The 
cyelometei is attached to the partition in such a way that it can be lead with 
little effort, and the whole aiiangement is veiy simple in construction and 
operation It is a modification of the method used by Stewart^ (1898) 

The lacks are made very fiim so that one animal may not stimulate an- 
other thiough vibrations set up by the revolving drum Thus far we have 
found no indication of such intei stimulation 

In designmg these cages and stands we made a special effoit to msuie 



Fig 1 


that they might be easily and thoroughly cleaned Practically all parts of 
the cages can be detached, and the stands themseh es are almost entirely free 
from cracks and crevices m which dirt and vermm can collect Pans filled 
with sawdust are provided beneath the living cages and the ‘drums to catch 
the urine and feces By changing the sawdust in the pans fiequently al- 
most all of the unpleasant odoi usually present m animal rooms can be 

ms ^arrangement of cages and method of recording activity have the 
following advantages (1) The cages are very compact so that a large num- 

' ™ 1 ,. oftor n clpsicn b\ U A. Kalstner Baltimore The watering 

•The cages were made after desi^ dv ^ 

tubes were made b> Levitt and Ferguson Co Baltimore 
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ber can be kept in a ielativel3'^ small space (2) Tbej' can be cleaned easily 
and tieqnently Mutli slight distuibanee (3) The legistering device is a'cij" 
simple and cannot be easily tin own out of adjustment (4) The elimiuation 
of activity outside of the dium makes ceitain that most all of the animal’s 
activity IS legisteied That this method is successful is shown bj’- the fact 
that the animal often luns as much as ten to fifteen miles in tn entj'-foui houis, 
and oceasionallj' as much as twenty-seven miles 
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Martin 0 J and Lepper £ !£• A Micro method for the Estimation of the Hydrogen 

Ion Concentration of Capillary Blood. Biochcm Jour 19_6, 37 

requirements — 1 A froalily prepared salmc solution containiug 0 7 per cent NaCl ami 
0.2 per cent potassium oxalato or 0 « per cent sodium fluonJe Shortly before use, one 
\oluiiic of 0 02 per cent iiliciiol red is added to 10 volumes of salino and the Pu adjusted 
to about 7 5 mth N/oO NaOlI coutaimug tho samo amount of indicator It is kept in a 
hard glass bottle protected from CO, 

2 V. et of standard tubes mode of nsistaiicc gla‘*3 7 cm long and 2 5 mm infernal 
bore Tlic'^o aro tilled uith il/lS phu<,plMtc solutions of In \arMng from 7 3 to 7 0 at jn 
tcnals of 0 05, to winch one tcuth \oiunio of 0 02 per cent plieuol red has been added, and 
scaled off Those standards must be made up frequently as they fade 

3 V number of pieces of resist nice gliss tubing about 8 cm long and of 2 o mm 
internal boro drawn out at each end to capillarj dimcJisions so us to lea\o about 7 5 cm 
from shoulder to shoulder The glass tubing must be selected and prepared as described 
below under “special precautions ’ 

Procedure — mark is made on one of the pieces of resistance tube at 0 5 cm from 
tho shoulder of one end, J Tho tube is then filled from end P up to tins mark with tho 
salme contammg pheuol red and placed readj m a horizontal position A largo drop of 
blood IS obtained from the finger or car bj a deep puncture and tlie end B of tho ubo, 
already filled with sabne, as placed m it. End A is slightlj depressed and tlie blood is allowed 
to flow xix, pushing tho saUno la frout of it until the saline reaches the hegtnninff of ho 
capillary at end A When this has occurred cud B is wiped dry and end A sealed in a 

peep flamo As this end cools, blood is sucked mto cud B which js also scaled cither in the 

fiamo or with scabng wax Tlie blood and salino aro at ouco iui\ed b> rotating tho tube 
hotiTeen tho fingers to uToid clotting Tho corpuscles aro then separated bj spinning in a 
hand centrifuge for a couple of minutes and the color of the mixture of salino and plasma 
compared with that of tho pho«phato standards. 

Tho matching is demo by lioldiug tho tubes m a good light at an angle of 45 to a 
piece of white paper lying on tho bench The tubes should be held bi the capillar) ends so 
that they are not warmed by contact with the hand Greater accuracy is obtained if they 
are placed in test tubes of water at 18 containiog a slip of wliite filter paper as back 
ground. 

If tho unknown is found to be between say 7 35 and 7 4 another standard of Pji 7 3 /j 
• nay be made up and tho relation of the unknown to this determined With a little practice 
and pjj around 7 4, it is possible to place the unknoum betueen two standards 0 02 d Ph 
apart. The range of Pjj over which such line adjustment can bo made ivill depend on tho 

Color Vision of the individual worker For most purposes, liowever intervals of 0 05 m the 

iu of the phosphate standards are close enough This enables a determination to bo made 

Within ± 0 02 Pn 

Spccuil Preoautwns — 1 Tlie stock phosphate solutions must be mule up with the 
greatest accuracy attainable The) must bo kept m hard glass bottles and protected from 
eraporations and from CO wlicn withdrawing some by a trap of soda Iimo on the inlet tulx 

2 The indicator should only be added to the salino solution shortl) before u c and 
Ifaa Pn adjusted to 7 5 

3 The whole reliability of tho method depends on the small glass tubes not furnishing 
alkali Only resistance glasses are suitable and those must be individually tested as dt 
Bcnbcd below, as glass from the same batch vanes 
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Pieces of tubing are washed and left standing in boded distilled water containing 
phenol red If after a few hours the contents of the tubing become pinker the glass is 
unservicable If no change in color occurs, the tubing is dried, cut into lengths and the 
ends drawn out 

As most resistance glass yields alkali temporardy after being melted m the flame, the 
tubes are rinsed in distilled water and left to soak for some hours m boded out distilled 
water containing phenol red If no pink color develops inside the tubes they are fit for use 
They are rinsed with distilled water and dried with alcohol They must not he dried %n a 
hot oven 

4 In filling the tubes the minimum of air necessary for easj sealing should be left 
and entrance of CO, from the peep flame during sealing avoided 

5 Unless NaP is used, separation of the corpuscles and comparison with the stand 
ards should be undertaken forthwith With o\alate, the Ph gradually falls from glycolysis 
At room temperature no change can be detected after an hour, but at 38° a fall is discern 
ible after a quarter of an hour The use of fluonde as anticoagulant inlubits glycolysis 
(Evans) If 0 2 per cent NaP is employed the Ph generally remains constant for twelve 
hours at 18° This is a convenience in clinical work, as the sample of blood can be taken 
and mixed with the saline at the bedside and the remaining stages proceeded with at leisure 

6 The colorimetric observations must be made at or about 18° The Ph attributed to 
a particular color of the indicator in Sorensen’s various phosphate mixtures is only valid for 
18° so that if the comparison is made at another temperature the result will be incorrect 
When using phenol red the error from this cause is of no great moment provided the tern 
perature change does not exceed ± 3°, as this would lead to a difference of only 0 015 m 
Ph Greater accuracy is obtained if the standard tubes and the blood containing tubes are 
placed in test tubes of water at 18° as described above 

If Cullen ’s correction of -0 2 is applied to the Ph of human blood determmed colon 
metrically at 18 20° the result will closely approximate the Ph of arterial blood at body 
temperature 

Powweather, P S Determination of the Amount and Composition of Fat of Feces I 

Investigation of a “Wet” Method and Comparison with the “Dry” Method Brit 

Jour Exper Path , February, 1920, vii, 7 

A comparison of Saxon’s method for the fresh specimen with the method described by 
the dry method of Cammidge 

The technic of the “wet” method is as follows 

The sample is first thoroughly mixed, using a pestle and mortar if necessary to ensure 
uniformity If bquid, a portion of the stool weighing about 5 gm is poured into each of 
three stoppered weighmg bottles, and the weight of each portion obtained One weighing 
bottle 13 placed in a steam oven and dried to constant weight in order to determine the per 
eentage of dry matter contained in the stool Each of the remaining portions is washed into 
a 100 c c graduated glass stoppered cylinder of uniform width throughout To the contents 
of one cylinder 3 c c of concentrated hydrochloric acid are added, and then distilled water 
to 30 c c The contents of the second cylmder are diluted to 30 c c also without the addi 
tion of any acid If the stool is solid a quantity of about 10 gm is placed in a weighed 
poicelain evaporatmg dish or crucible provided with a glass rod 2 to 3 inches in length, 
flattened at one end Having obtained the combined weight of dish (and rod) and feces, a 
quantity of the latter weighing 2 to 3 gm is withdrawn on the flattened end of the rod and 
introduced mto the cylinder by touchmg the cylinder wall with it below the ground portion 
at the mouth The dish and contents together with the rod, with any feces still adhering to 
It, are then reueighed A second weighed quantity of feces is similarly transferred to the 
second cylinder, after which the dish, rod and contents are dried to constant weight in the 
steam oven Acid and distilled water are added to the cybnders as in the case of liquid 
stools To each cylinder are now added 20 c c of ether, and the cvlmders vigorouslj sliaken 
for five minutes Then, after standing for a few moments, 20 c c of 95 per cent alcohol are 
added to the neutral cylmder and 17 c c to the acid cylinder The alcohol is mixed with 
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the other contents by giving tho cylinders a sharp circnlar movement Some nse of tern 
peraturo occurs, and the cylinders aro therefore stood in cold water m tho sink for a short 
time, after which tho contents are vigorously shaken for five minutes The cylinders arc 
then allowed to stand to allow the ether lajer to separate If separation docs not occur 
readily gentle movement of tho cylinder in a circular direction often helps, with tho previous 
addition of a few drops of alcohol in most cases or ctlicr in others Expenence will indicate 
tho best means to adopt in any particular case, but once this has been obtained satisfactorj 
separation need cause no difficulty 

Tho upper layer is blown off into a fat extraction flask by converting the cylinder into 
a wash bottle by tho addition of a cork carrying gloss tubes Tho exit tube is turned up at 
the lower end to avoid any disturbance of tho separating surface by upward currents in tho 
liquid Tho removal of the ether layer is made complete by addition to and removal from 
the cylmder of three auccesaivo See quantities of ether 

A second extraction is then mado by adding another 20 c c of ether to each cylinder, 
shaking for five minutes, separating and transfernng the ether layer as before From the 
combined extracts in tho flask tho solvent is evaporated, ^nd tho residue is dried and dis 
solved in petroleum ether The solution is filtered into a weighed flask and the petroleum 
ether evaporated off After drying again tho weight of extracted fat is obtained Titration 
of tho fat of the neutral extraction m benxeno solution by M/IO sodium alcoholato com 
pletes the analjsis AH results aro calculated as a percentage of the dry matter of tho feces 
They aro thus strictly comparable with the results obtained by the dry method 

Tho wet method is regarded as more accurate and less likely to lead to erroneous elm 
ical deductions 

Wile XT J and Belote G H Syphilitic Alopecia Its Eelatlon to NeurosyphlUs Arch 
Dermat and Syph , April, 1920 xin, 195 

Syphilitic alopecia of the essential type has a high associated incidence of meningeal 
syphilis, as indicated by spinal fluid findings 

Tho absence of tho accepted criteria in the spinal fluid cannot moreover, be accepted 
os absolute evidence of the absence of such involvement 

Microscopic study shows that tho essential syTliilitic alopecia is not duo to any local 
pathologic disturbance of the scalp, or more specifically of the follicular apparatus It is 
therefore not a true syphilid. 

Clinical analogy affords the suggestion that it is duo to endocrine dysfunction as a 
result of association and involvement of tho autonomic nervous system 

Symptomatic alopecia representing a smaller group of tho entire syndrome is a true 
syphilid, apparently caused by a pcnfolbcular plasmoma. 

Jones H N and Wise L E Celloblose as an Aid in the Differentiation of Members of 
the Colon Aerogenes Group of Bacteria Jour Bact , Mav 1926 xi No 5, 359 

Ccllobioso 13 a carbohydrate prepared from ccllobiose octa acetate by acetolysis, the 
method of preparation in detail to be published 

When added to broth in 0 5 per cent concentration it serves as a ready and accurate 
means of differentiation between E coh and A, aerogenes the latter forming gas and acid 
the former producing neither 

Thompson L, The Blood Agar Plate for Spore Ponnlng Anaerobes Jour Bact, May 

102Q, XI, No 5, 305 

Attention is called to the availability of the blood agar plato for the isobtion and 
grouping of spore bearing anaerobes some being hemolytic, some producing metlicmoglobin, 
ond others being without effect on red blood cells 

The media used was Huntoon s hormone agar with 1 5 per cent agar, tubed in amounts 
“f 10 to 13 cc Plates ncre poured after serial inoculation and incubated in a Novy jar 
^Jxliaustcd by a combmation of hydrogen and alkabne pyrogallol methods When hydrogen 
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alone was used the procedure was called the “single method”, both methods combined 
were called the “double method ” 

The paper is illustrated with twentj thiee niicrophotogiaphs and presents a tabular, 
tentative classification of anaerobes on the basis of their characteristics when grown on 
blood agar plates under anaerobic conditions 

Greenbaum, S S Error of Basing Serum Diagnosis of Syphilis on the Kahn Reaction 
Alone Jour Am Med Assn, April 24, 1926, lxi.vvi, 1273 

Using both the Kolmer quantitative complement fivation test and the Ealm floccula 
tion test as a routine, Greenbaum emphasises that from three to four per cent of discrepau 
cies occur Either test may give occasional false negative reactions 

Occasionally, in treated cases, the Kalin test remains positive when the Kolmer test has 
become negative The significance of these reactions has yet to be determined, altliough in 
a number of such instances the spinal fluid gave a positive Kolmer reaction 

Greenbaum believes that a dangerous error may be introduced if the Kahn test is 
relied upon as the sole means of seiodiagnosis and that both tests should be used routinely 

Murphy, J B Observations on the Etiology of Tumors Jour Am Med Assn, April 
24, 1926, Kxsvi, 1270 

Using the same chicken tumor as was used by Gyc, his experiments were repeated using 
in detail the methods described by him but also using control cultures of normal tissues 
Anaerobic “cultures” of cluck embryo and rat placenta proved just as effective as 
so called cultures of malignant tumors in activating chloroform treated filtrates of chicken 
sarcoma 

The necessity of assunjing a cultivated living organism in the interpretation of Gyo’s 
results 13 eliminated 

Mills, H E Comparison of the Kolmer Quantitative Test with the Routine Wassermann. 
Jour Florida Med Assn, February, 1926 

A series of 132S tests is reported the results of which corroborate the delicacj and 
specificity of the reactions with this teelmic previously reported by numerous observers 

Sauthgate, H W, and Carter, G Excretion of Alcohol in the Urine as a Guide to Alco 
holic Intoxication. Bnt Med Jour , March 13, 1926, 463 

Within the range of forensic medicine there is no subject upon wluch medical evidence 
Is more unsatisfactory than that pertaining to drunkenness 

Of late years this diagnosis has become of great moment in connection with motor 
accidents and, in the absence of incontrovertible evidence, is a matter of great difSculty 
The authors present experimental evidence indicating that 

1 Tlie alcohol in the blood is related to the amount of alcohol consumed when it is 
imbibed under constant conditions 

2 The relation of alcohol in the blood to alcohol in the unne is a fairly constant one 
in many circumstances 

3 The concentration of alcohol in the blood is related to the symptoms of intoxitation 
of the central nervous system 

From the experimental evidence demonstrating these propositions a practical metliod 
was devised for the calculation of the blood alcohol concentration at the time of arrest bj 
deducing the blood concentration from the urine alcohol concentration 

As tlie collection of specimens of unne from a prisoner suspected of drunkenness may 
involve some difficulty a special cell is used the discharge pipe of the urinal of which passes 
to another cell and empties into a receptacle STothing is said to the prisoner and the blad 
der IS emptied voluntarily and without suggestion 

The time of arrest is noted and also the time of the collection of the specimen wliic i 
IS examined at once by the method described below 
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If the figure 2 1o bo taken as the ratio of urine alcohol to blood alcohol the latter can 
bo calculated, KnoiMug this figure and the tinio interval between the arrest and the pUosage 
of the «ipccimcn, the blood alcohol at tho time of arrest can be calculated from tho fact 
that tho alcohol concentration in tho blood falls at tho rate of about 12 mg per hour per 
JOO grams of blood 

It remains to bo determined bj experiment, Iionrcver, what blood alcohol concentration 
Hguro can bo taken as tho upper limit as regards tho fitness of au individual to drive an 
automobile 

By tho method described however the fact that an indnidual is ^^under tho influence 
of liquor” may bo rather definitely determined 

**Tho method of estimating alcohol m the urine w tliat of Cannon and Sulzer’ (Can 
non, R K., and Sulzcr, R Heart London, April 5, J924 xi 14S) 

Beferenco to this paper gi\e3 a method for the estimation of alcohol in blood said to 
bo applicable to other biologic fluids and winch presumably is tho method used by Sauth 
goto and Carter Tho latter authors state that normal constituents of tho urine do not inter 
fero with tho reaction and the presoneo of acetone bodies introduces only a minimal error 
8 mg of acetone being equivalent to 1 mg of -vlcohol imdcr experimental conditions V 
lontino test with Fchling^s colution acts 'is a guard on this 
Tho method described by Cannon and Sulzor follows 

known volume of blood is delivered dircctlv on to two or three times its weight of 
anhydrous sodium sulphnto distributed over the bottom of tlio distilling vessels a special 
test tube tJTio of which is desenbed and illustrated. Tins is placed m a water bath at 40 
to 50 C and evacuated through a tubo containing n Inown volume of standard potassium 
dichromate and an equal volume of strong aulphunc acid 

Distillation is allowed to proceed for fifteen to tucnt> five minutes with tho pump run 
ning, tho vacuum then broken bj opening the capillarv mlct of the distilling fla^k and the 
absorption tube disconnected 

Tho contents are washed into a flask mfJi sufUocut water to dilute the sulphuric acid 
to less than 5 per cent, excess of 10 per cent potassium indido solution added and the 
liberated lodiuo titrated with starch and sodium tiuosulphatc 

This titration subtracted from tho thiosulplmto titer of tlio volume of potassium bi 
chTomato used gives the amount of tho latter required to oxidize the alcohol and from tho 
factor (1 cc "V/l potassium bichromate -115 mg alcohol) the amount of alcohol ma> b 
directlj obtained 

Note — The amount of niihjdrous odium sulphate should be such as to give a 'lemi 
liquid mass with the blood 


Plersol Geo M Bockus H. L and Shay H. H The Value of a Starch Iodine Reaction 

U3 a Test of Pancreatic Punction. Arch Int Afcd Alarch 1D2G v\x\ii 431 

Tho following modification of tho Bossier method was employed 

A duodenal tubo was passed into tho duodenum on an eraptj stomach preferably in 
tho mormng "When tho tip of the tubo was ascertained to be lu tho duodenum 100 c c of 
5 per cent Witto peptone solution was injected through tho tubo as an activator to the pau 
creas The tubo was clamped off for five minutes then the duodenal contents were n«pi 
rated The first fraction aspirated was used for the test because Bossier states that tins 
contains the largest portion of pancreatic juico and rt presents the sudden liberation of tho 
stored up secretion of the pancreas 

Tho following reagents woro employed 

Solution A, prepared as follows In a beaker - gm of com-’tarch (Duryoa) wero 
placed to this were added 100 c c of cold distilled water This was mixed thoroughly and 
then heated Under constnnt stirring the mixture was brought to boiling and then cooled 

Solution B a 1 per cent sodium chlond solution The standard buffer solution men 
original description of the test was omitted as it is now regarded as none sen 

The standard Bassler reagent was then prepared by combining solutions V and B as 



300 


THE JOtTRNAI, OP LABORATORY AND CLINICAL MEDICINE 


IS the 'Wassermann reaction This tends to be reduced to normal in the very early or acute 
eases, but seems to be uninfluenced and more likely to be fixed in the late cases tlian any 
other of the changed constituents of the spmal fluid 

risk, 0 H , and Subbarow, T The Colorimetric Deteiminatlon of Phosphorus Jour 
Biol Chem , December, 1925, Kvi, No 2, 375 

Solutions needed 

N/10 Sulphuric Acid — 150 c c of caneentrated sulpliuric acid added to 1300 c c of 

water 

Molybdate I — 2 5 per cent ammonium molybdate m N/5 sulphuric acid DissoKe 25 
gm of the salt in 200 c c of water Binse into a hter volumetric flask contaimng 500 c c 
of N/10 sulphuric acid Dilute to the niaik uith water and mix 

Molybdate II — 2 5 per cent ammonium moljbdatc in N/3 sulphunc acid Prepared as 
aboie, but with only 300 cc of N/10 sulphuric acid (To bo used only with blood filtrates 
in the determination of inorganic phosphate ) 

Molybdate III — 2 5 per cent ammonium molybdate in water Aa soon as any consid 
orable amount of sediment (ammonium trimolybdate) has appeared in this solution, it should 
be discarded 

Ten per cent tndhloi acetic acid — The quality of this reagent is of great importance 
One brand tried contams some unknown impuritj which retards the color development to a 
most pronounced degree Merck’s DSP product is free from any such contamination, but 
contains a trace of phosphate The amount of this must be determined in each sample or 
else the reagent purified by distillation 

Determination of uiipunty — Arrange three tall beakers of 150 cc capacity on a piece 
of white paper Into one of these (A) put 100 e c of water In a second beaker (B) mix 
So 0 c of water, 10 c c of Molj bdate I, and 4 c c of 0 25 per cent aminoaphtholsulphomo 
acid, the result should be a solution piactically as colorless as water, without a trace of 
blue (othenvise one or more of the reagents already added contains phosphate) To the 
tiurd beaker (0) add 40 c c of the trichloracetic acid solution, 45 c c of water, 10 ee of 
Molybdate DC, and 4 c c of the sulphonic acid reagent, stirring thoroughly with a clean 
glass rod Into B now run 1 c c of a dilute phosphate solution containing 0 005 mg of 
phosphorus per c c and mix well Proceed in the same w ay, adding 1 c c of this pliosphatc 
solution at inteivals of not less than two minutes, until B and C appear to have the same 
color when examined from above The volume of pliosphate solution which must be added 
to bring this about, multiplied by 0 05, is the correction (m mg per 100 cc) to be sub 
tracted from the result in the analysis of blood 

Standaid phosphate (5 cc =04 MgP) — Dissohe 0 3509 gm of pure monopotassium 
phosphate in watei Tiausfei quantitativelj to a liter lolumetnc flask, add 10 c c of N/10 
sulphuric acid, dilute to the mark, and mix The standaid keeps indefinitely 

Fifteen per cent sodium bisulphite — The solution must be free from turbidity before 
it can be used Freshly prepared sodium bisulphite solutions niaj not filter clear, in whicli 
case two or three days standing (before filtering) will be necessary Keep well stoppered 
Twenty per cent sodium sulphite — ^Use the ciystalline sulphite (Na,SOj7H,0) Bis 
solve 200 gm of this in 3S0 c c of water Remove any suspended matter by filtration, and 
keep stoppered 

Aminonaphtholsulphonic acid, OSo per cent —Dissolve 0 5 gm of the dry powder (see 
next section) in 195 c c of 15 per cent sodium bisulphite, add 5 c c of 20 per cent sodium 
sulphite, stopper, and shako until dissolved If the bisulphite solution is old, more than o 
cc of sulplute will be needed— in tint eieut add more sulplute 1 cc at a time, sliaking 
after each addition, until solution is complete This reagent can be prepared in a few mm 
utes (the powder need not be very accuratel} weighed), and if not loft exposed to the air 
should keep about two weeks The solution is more stable the higher its aciditj, hence no 
more sulphite should be added than is needed to dissolve the reducing agent 
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1 S i amtnonnphtholsnliihonxc acid — TIiw may be prepared from p naplithol accordinj^ 
to Folm's directions, iMth a smglo altcmiiou TIio final product, after wa<;hmg with cold 
water still contains somo colored mnttnal To rcnioic tins, tho crystals on the filter, while 
still wet, should bo further wa’jlicd with alcohol as Jong: as any color is extracted 

The rongcut nia^ also be. obtained in satisfactory condition by one iccrystallization of 
“technical' ammonapUtholsuIpIioiuc acid (Eastman Kodak Co) as follows Heat 1,000 
cc of water to about 00 and disoohc in it 150 gin of ■aodiuni bisuJpljitc and 10 gm of 
crystalhno sodium sulpluto To this mixtuic mid lu gni of tho crude sulphonic acid and 
shake until all but the amorphous impurity Ins dissobed Filter the hot solution through a 
largo paper (about 32 cm ) cool the filtrate thorougldy under tho tap and add to it 10 c c 
of concentrated liydroehlone acid Filtei with suction, wash with about 300 cc of water, 
and finally with alcoliol until the washings are colorlC'^s. 

Tlio purified eulphouic acid should be dried m oir with the least possible exposure to 
light, then powdered and tranaferred to a brown bottle 

Dctermviation of inorv/aiiic pJiO^philc m unne — M’ea'iurc into a 100 cc volumetric 
flask enough urine to contain between 0 2 and OS mg of inorganic pho pliorus (usually 1 
or 2 c,c ) Vdd water to bring tho total volume to 70 cc followed bv 10 cc of 2 5 per 
cent ainmonium molybdate mailc up m N/i sulphuric acid (Jlobbdate I) and •lee of 0 2j 
per cent ammonaphtholsulphonic acid \ftcr tlie addition of eaeh reagent the solution 
sliould bo mixed by gentio shaking 

U tho same time transfer to a similar flash cc of tin tandard phosphate solution 
(containing 0 4 mg of phosphorus) 05 cc of water and tlio same reagents that were 
added to tlio urino sample Dilute the contents of each flask to the mark mix and com 
pare in the colorimeter after fne niioutca. Itith the standard set at 20 mm, 8 duidtd by 
tho reading will gavo the inorganic phosphorus content of the sample in mg 

Detcrmvwti&n of tnert^ntue phosphates ti Hood — Tiansfer to an Erluimoycr flask 
four volumes of 10 per cent triehloncetic acid Wide the fla«k is being gently rotated 
run in 1 volumo of blood, phsma, or ^leruni — aa the case may be — from a pipette calibrated 
for deluery (not contents) Close the mouth of tho flask with a clean dry rubber stopper 
and shake vigorously a few times Filter through nn ashloss paper 

Measure 5 c c of tho filtrate into a tube graduated at 10 c c or a 10 c c volumetne 
flask Add 1 cc of 2o per cent ammonium moUbdate in N/3 sulpliunc acid (Mohbdnte 
M) and finally (after mixing) 04 cc of the usual sulpliomo acid reagent Dilute to the 
mirk and mix The standard to be prepared as nearlv as possible at the same tune is idcn 
tical With the standard used for urine (04 mg of phosphorus la a volume of 100 c c , or 
02 mg in a 50 cc flask with Inlf as much of each reagent), blood and urine may be 
load against tho same solution It should bo noted that the molybdate reagent added to the 
standanl is always the ono eontainnig N/5 *»ulphuric acid (Afohbdate I) and 2*1 diiTcreiit 
from that used for tho blood filtrate Tho purpo«:e of this 1 $ to compensate for tlie higli 
CfTvccntration of trichloracetic acid in the filtrate 

The reading as with urine, may be made in about five minutes but it should be re 
prated a few minutes later if tho color la particularly strong To calculate the result in 
^’5 of phosphorus per 100 c e of blood or other fluid (tho standard being set at 20 mm ) 
divide SO by the reading From the figure so obtained ■mbtract the correction for any plifs 
llintc which the trichloracetic acid may contain 


^n inorganic phosphorus content of 2 mg per cent is about the lower limit for con 
venwnt reading against tho standard recommended and a weaker color such as would be 
0 tamed by using Jialf as strong a standard cannot bo read so accurately Hence, as per 
laps the least objectionable arrangement when tin pljosphato content of the blood is very 
the addition of a known amount of phosphate to the filtrate 11 suggested This may 
^ result can be anticipated before latroducmg the reagents Otherwise 
' 10 reagents are already mixed with the blood filtrate and tho color is seen to be umisu 

y Weak phosphate may bo added then before diluting to the mark — tho le s delav of 
^ fee the Kttor, but any time within five niumtes will do provided that twice os long a 
I’lo IS allowed before tho final reading V suitable amount of phosphorus to add is OOir 
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five times the volume of ubsolute or 95 per cent alcohol and thoroughly mixed The super 
natant fluid is discarded after ten minutes and the cells are allowed to dry on a glass plate 
in the incubator at 37° C, or at room tenipeiature, for about ten minutes They are then 
ground into a fine powder by the mortar and pestle 

In the test, one volume of dried sheep corpuscles is mixed with about four or five vol 
uines of active or inactuated human serum, shaken well and allowed to stand for a few 
minutes at room temperature This mixture is then centrifugalized for fiie minutes at mod 
Cl ate speed and the serum drawn off This procedure absorbs the natural autishccp ambo 
ceptor together with the hemoagglutinin and has no effect on the complement 


Bemheim, A K The Significance of Vaiiations of Bilirubinemia Arch Path and Lab 
Med, May, 1926, i. No 5, 748 

A study of 485 unselected cases using a modified Meulengracht test 
Obsei rations of the variations in bilirubinemia are chiefly directed to the study of liver 
function, but bilirubin, besides being a product of the liver, is a normal constituent of the 
blood, and as such plays a role of some importance in a number of conditions not primarilj 
concerned with the liver 

The accuracy of the test for the determination of the icterus index and the faeilit) 
with which it IS performed make it availablo not only for investigations in hospitals, hut 
also for the use of the outside practitioner 

As a diagnostic and prognostic aid in a number of diseases, the determination of the 
icterus index is a procedure which may be said to hold equal rank with other laboratorv 
tests, such as those foi blood sugar, urea nitrogen and creatinine, with an advantage over 
these tests in that it is sunpler to perform 

It IS seen that under controlled conditions in which the liver is stimulated, blood sugar 
and bilirubin values bear a definite relation to each other Explanations of these findings 
are presented with due recognition of the conjectural element involved, and with the hope 
that further evidence may either substantiate them or show why they are incorrect 

Hypobilirubinemia (below 2 3) may be noted where there is a reduction of red cells 
In diabetes the icterus index is high (average 10) 


Doan, 0 A Recognition of a Biologic Differentiation in the White Blood Cells Jour 

Am Med Assn, May 22, 1920, Ix-xxvi, 1593 

A study of white blood cells by a supravital technic in an attempt to find an expUna 
tion for the reactions noted in rabbits tiansfused with matched blood 

Technic — Eirst, it is essential that the slides and cover glasses for the suprivital prep 
arations be free of grease and neutral in leaction (nonacid) Glassware is placed in a 
saturated solution of potassium bichromate in concentrated sulphuric acid for three or four 
dajs, and then washed in running tap water for twelve hours It is rinsed m three changes 
of distilled water, the slides stand overnight in the last change It is stored m SO per cent 
alcohol It 13 dried with clean, new gauve and flamed If a dye is used (it is not essen 
tial), vital neutral red is recommended Grubler’s prewar, vital neutral red is made up m 
saturated solution in neutral absolute alcohol Twenty five drops of the saturated solution 
in 5 c c of absolute alcohol gives a nontoxic concentration of the dye for use in examinations 
of normal blood The slides are flooded with the dje and then drained, they are allowed to 
dry in the upright position, which insures a thin even film of the dye on the slide A film 
of blood made on such a slide, when kept in the warm box at 37 5° C, will show viable tells 
for as long a period as a film unde without the dve Moreover, the dye in ikes the individ 
ual cells much more easilj visible and the identification of cell types more ccitiin Tht 
prime requisites, it is to be remembered, however, arc motility of the cells and freedom 
any technical cellular depressant The weight of the covei slip will cause the drop of bio 
to spread to the desired extent, provided the glassware is clean It is sealed with petro 
latum of a higher melting point than the temperature at which the examination is to 
made Either i, warm box or a warm stage, preferablv the foimer, in iv bo used The uni 
fornilj constant temjieratuie conditions arc an essential 
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Tlio cover slips arc prepared m a similar waj TIicj arc flooded with the citrated or 
oxalated plasma or blood serum that has been secured for grouping the red blood cells, and 
drained to one corner in the vertical position the drop of plasma that forma there bem^ 
earefull> removed with a fino capillary pipette This is ncce sarj m order that tho uneven 
nesa attendant on the drjin„ of a largo drop of plasma at that point may be avoided From 
tho finger or car of the person whoso white blood tells aro to bo tested a drop of blood is 
taken dircctlj on the cover ilip pieparcd with the dried scrum and dropped gcntl> on tlie 
slide If the blood does not promptlj spread into n thin even film slight manipulation from 
tho side, never a pressure from above may bo used Immediatelj on tho same slide and 
from the samo or a subvequent drop of blood tho control film is made vvith a plain cover 
slip Both are sealed with petrolatum and under proper ttmpcrature conditions the con 
trol slip 13 looked at first to make certain of the v»abiht> of tho leucocytes It is the com 
panson or contrast betwten tJie number of viable cells iii the two preparations on which 
depends tho determination of the compatibilit> of tho plasma in question Oxalate and 
citrato anticoagulants in themselves do not affect the white blood cells in this test How 
ever as will be seen when a blood is loucotoxic citrated or oxalated plasma is doubly de 
Btructivc to the susceptible white cells \t certain tunes there arc physiologic sliowcrs of 
the ‘nonmotilo ’ Icucocvtoa described b> Sabm and her coworkers m 1925 which must 
bo differentiated from the wJato cells spccifienllv affected bv the incompatible blood plasma 
Both b) the difference in physical clnractcristiea and b> their presence and number in the 
control film, it is rcadilj possible to climiuate sueh preparations as pseudopomtives If the 
coutrol film, at au) time contains ^ high pmcuta^c of tho nonmotilc leucootes it is 
advisable to make a second duplicate pieparation as this particular phase of the pol^mor 
phonuclear kucoc^to la traiisitorv and dois not reflect the plasma effect so rcadilj as does 
the actively motile form 

It was noted that certain seruniH lian a nmr disintegrative effect tliau others on the 
wluto cells 

There seems to bo a definite mcompatibilitv l>otwoen tlic blood plasma of certvm indi 
viduals and the whito blood cells of otlur^ as Miown bv simple m vitro testa 

V definite biologic classification of individuals according to white cell compatibihtv is 
difficult because of tho fact that at least tweutv oevon different combinations are possiblt. 
nianj of them not infrequent ^pproxlmatol> -10 per cent of the group of fort> porsoni 
lavcstigatod may bo conaulered uiuter-^al donors f^roup \) 5 per cent seem to havi cells 
susceptible to all or nearly all plasma (group Z) nino different corabmatmas are repre 
Mntod in tho remaining per cent to which no arbitrary group designation has been 
assigned at tins time 

7)113 added precaution of ascertaining the relative compatibihtv of plasma and white 
cells b> direct matching preliminary to tran'ifuaion particularly in eases in which extreme 
weakness makes imperative a successful operation is a^lvl^able 

I*ash A. F and Kaplan B Puerperal Fever Streptococcus Hemolyttcus Toxin and 
Antitoxin Jour Am Jfed Assn \pril 1" 1J2G Ixxxvi 1197 
Experiments with hcmoljtic atr».ptoccoci isolated from tho blood m puerpoial fever 
The toxic substance m the Bcrkcfeld V filtrate of such cultures is a toxin because 

1 There is a latent period between injection and reaction 

2 It 18 Jieat labile 

3 It 13 neutralized by antitoxin and not by non immune serum 

4 Piecipitm tests show the development of immune bodies by tho toxin 

5 Repeated injections of tho toxin give n^e to tho production of a specific antitoxin 

Nevln, M Bittman F E and Hazea E L. Unsuccessful Attempts to Cure or Prevent 
Tubeicuiosia in Guinea Pigs with Dreyer s Defatted Antigen Ann Rev Tub 
February 1920, xiii 114 

The defatted antigen described by Droycr produced uo beaeficial results cither pro 
P >) uctic or therapeutic in guinea pigs On tho contrary animals treated with the vaccine 
vailicr than the untreated controls 
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Richmond, Va.) 


Radium Its Therapeutic Uses in General Practice* 

T he author voices the regret so often expressed by radiologists who are dependent in 
great part for their work upon material referred from surgeons, that were radiotherapy 
given an untrammelled opportunity without antecedent surgical intervention, the results 
would be even better This applies particularly to malignancy Surgeons have not as yet 
reached the stage where they are willing to turn the case over to the radiologist for entire 
charge If the case is still considered operable, even faintlv so, the only chance that the 
X ray or radium therapist has is along the line of preoperative and postoperative care The 
time will come when he will have better opportunity to demonstrate the real values of his 
method of treatment 


The author includes sections devoted to the properties of radium, a bnef histoncal 
recapitulation, description of induced radioactivity, discussion of technic and dosage The 
major portion of the book is devoted to therapeutic methods and results in specified condi 
tions Radium has its place in the treatment not only of malignancy but in certam blood 
diseases such as leucemia and in the treatment of naevi, moles, papillomata, adenomata, 
warts, certain diseases of the uterus, goiter, actinomycosis, fibroids, acromegaly and other 
conditions He finds that radium has more effect on metastases than on local recurrences or 
secondarily infected lymph glands Malignant disease appears to be more susceptible to 
radium therapy when the lesion is “backed up” by bone On the other hand, when the 
disease is in the bone itself the results are not as good In prophylaxis he usually gives 
radium exposure two or three days prior to operation A second course is given from four 
to SIX weeks following operation Following breast operations he recommends the routine 
implantation of radium tubes in the region of the supraclavicular gland for a period of twenty 
four hours 


Squamous epithelioma of the tongue, esophagus and larynx is not very satisfactorily 
treated with radium, but the pain is usually relieved in these conditions Epithelioma 
of the lower lip responds very readily The author's results in carcinoma of the rec 
turn have not been so satisfactory as in some other conditions, but they probably average 
up with other methods Caremoma of the cervix uteri responds splendidly If taken early 
enough, the results appear better than by any other method and one is enabled to do away 
with the 20 per cent immediate operative mortality The results with rodent ulcer are dis 
tinctly superior to those obtained by surgery 

It 13 surpnsmg to read that the author does not report particularly good results in 
fibroid tumor of the uterus This presumably is due to difficulty in access, for deep x ray 
therapy gives excellent results 

There is a close parallelism between the results obtamed by radium treatment and those 
obtamed by a skilled x ray therapist With the somewhat greater flexibility in x ray tcchme 
and with the advent of deep therapy, the x ray wiU usurp much of the work that has been 
done by radium 


•Kadiuni Its Therapeutic Uses in General PracUce Bj G H Varlej 
Late Clinical Assistant to the Radiolosical Department St Georges Hospital 
Oxford Unlv Press 1924 


il D (Oxon ) 
Cloth PP 
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International Climes March 192S* 

T HIS volttmo follQ\%a t\\o timo liouorttj custom of Intcrnatioiml Ctut^ri- of »rt%^U3 

by Tecogniscil autljontics from this couutjy and abroad ou subjects of duorsifvcd interest 
Dt Ueisenstem of S^ncu^o coultibutes a \or^ g'oud dvdnctii, discussion of the Oinj^nosJs 
and treatment of cardiac arrhythmias. It » wUi xUustrntctl with clectroc'vrdiogrophlo trac 
mgs 0 Pou] La Roquo, of RicbnionJ presents his mows of tho treatment of appcndititis in 
no uncertaia terms A\o arc inclined to tbinh of tho suri^cal treatment of appendicitis as so 
thoroughly established as to permit of «o further iliscu sion lloiroier I>r La boque mists 
seicrai pcrtincat qucstion'e, some of uluch \mU bo louml perlnp’i slightly cmbarraasinff to tho 
surgical enthusiasts who insist that with tUo Cfctnbljijliuu nt of tho ilmt,nosi3 operation must 
of aecesaity follow immcdiatel) irreapeotno of tho various loml factors that should call for 
lodividualuatiou in treatment Vt tho su»o time several of the points raised ‘iliouhl bt Jih 
coaccrting to tho physician who picocdea tho vur^etu and who too often wUesv called upon to 
treat a patient v.ith abdominal pun will pro tnla a catliarta a soft dut or oven an euotuu 
Tho article by Lr La Roquo aloiiu should lunko tho volume north while 

llo learn from Professor Pint uf >fu«iuli (hat {,iuervl pur» i^ b ii»„ tmtrd with 
relapsing four as well ns with mnlnrio Th f rnier has the iidvnnta„o that the sujufiinpO'H.l 
infection does not get out of control and that (he viru-e fur iimeul ition iivav In cnmi 1 113 n 
stock preparation in laboratory animal'* Jt Ims this tUsadvuuta^c that tho {mtuiit iiovin„ 
ODco rccorcrcd from relapsing fover cannot bo rmiotulntoti The results with tliK tn itnieiit 
appear to comparo tnry favorably "»th those following malaria 

In this as m other volumes of lUo series n ^e imn is ilivoted to cloitrotheripy and 
physiotherapy 

la tho first volume for each year /ntrnwiteowii? incorporates ft section on th 

progress of nicdiciuo during Iho preceding vt ir Imbr thii Ju i luig l>o torw K ittell ui J 
Coupal btrag out tiuit uliilo no outstanding or aptetnular single advance was made durin^ 
1925, tho practical and. clinical application of labornlorv discov«ni.3 of tlu stcoml orihr iiai 
distinctly vmprOTcd our methods of treatment of " rtwin vommevn diseases uch vva gall bhd h r 
disease paralytic postoperative obstruction p<Ktop< rativo hv|H»^l\<oinia iin 1 hypiiti naion Th v 
also point out that notwithstanding tho valuabU diagniKtic prociduws ubjcli tho hbornton 
has given to mcdiciDO tho trend has been back to van tu! pliv-eu il <b(i„na is and the tNOt 
meat of tho individuftl railitr tbaw tbo di'^caoc frnn which ho i3 The reaction 

against t<yo much dependcacQ upon loboratorv methods nlonc continues There has perhaps 
act been any dimiaution m tho uso of special labwatory tists but a more InVvlbgvnt inter 
pwtation of their advantogca and Imutations and a creator eonswb lation of the cost of time 
nnS money as compared to their actual vnluos, 

Tho subject of rcconf progress in surgery is covered bv Balfour and Rcul 


Prescription Notts t 

A ShlAXiL volume scarcely larger than a prosinptjoji pul bound m bljrk hallicr nhidi 
*any bo easily earned m tho coat potkot Moat of the liavis arc blank pathos for lu' 
iHBerhoa of favorite prescriptions now pnsenptioiH tint nii> be puked U]> from tJino 
to Vimo, and notations concerning treatment \s in wmb rgradii ito afiidi iit tUo rovloiwr h id 
a little pocket notebook containing special prescriptuus to vvKuh be id ltd j) irtn uhirly during 
hi3 intern year Even today ho refers to it for souio Joni, forgotltn \,im)biiufion 

It must havo been with tho sum) idea, lu aimid tint Dr Titmii math up tho c«i ill 
Volume Under consUeration In tho first -2 pigvs vm tUui \nuh mforuifition suth as tiv 
structinna for tbo proper construction and nsv. of whulcs gtmril ruKs reg iriUnj, inconi 
patibihties juJea of dosagea for children wcightB nioisiirii «v I itin Li\u.ou niid a list of 
_ vmpottaut preparations described in tho U b riumnocopu i with thtir dvjikts 


CUi 

VVorifi “f-wlstnal Xrticl 
'>orid. Cioth J>p 303 

Vftiv 

of Chicago pr«8s 


\. Qunrtcilv of imistnitHl CUnl vl Utluios uni 1 ivclum 
Leadinj? Members of iiu. Mi deal Prof salon TJiroukbont tbo 
LIppJncott Co. M«»ch l? 6 1 hJJa Iclphta 
Vrthur Tatum I h D Vt D Unlvcraltv of ClvVcapo Cloth 
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The Clinical Iniei pretation of the Wasserma?in Reaction'' 

T he author requires no introduction to our rt iders The reiiener ivould characterize 
this book so far as the complement fixation test foi syphilis is concerned as the thmenn’s 
vade mecum Only enough of the actual technic of the reaction is described so that the 
reader -will have a clear understanding of the pioccdures applied In cierj sense the ivotk 
lives up to its title 

Tlie author points out all possible sources of error, both in the hands of the aerologist 
and those of the cluiician and suggests the appropriate measures for aioiding these errors 
The significance of anticomplementarj reactions and of the proiocitiie reaction are dis 
cussed The AVasserinaun reaction in pregnanej and in the nciiborn s elucidated 

A chapter is deioted to the complement fixation reaction in diseases other than syphilis 
The quantitatne Wassermann reaction such as that elaborated b\ Kolmer is of particular lalue 
in treatment, since it gives a much more cleailj defined picture of the progress of recoien 
AA’^e would recommend particul irlj to all physicians the reatbiig of the chapter on he 
chmeal interpretation of the eholeatenn plus reaction, and that on the piovocitue reaction 
It 13 our opinion that the latter is applied inaccurately by the clinician in from CO per cent to 
80 per cent of cases 

After giving a general discussion of the complement fixation reaction, the author 
describes those methods which are acceptable and reliable, and he mentions the more recent 
precipitation reactions Concerning tlie latter he emphasizes particularly their ohortcomings 
The last chapter deals with the proper methods of collection of specimens for he 
complement fixation test 

The great value of the book will be as a desk reference manual to use when m the u 
dividual case a question arises as to the significance or interpretation of a complement 
fixation reaction 


The Private Practitioner as Pioneer in Preventive MedicineJ 


S UJ GEORGE NEWJIAN lu his Hunterian oration for 1926 reviews the contributions 
to the prevention of disease made by those practitioners of medicine who lived in 
England in the Hunterian period or more broadly in the cigliteeutb century Still 
early in the leuaissauee of modern medicine, these men were’ not alone interested in die 
cause of disease and in its cure, but even then they were taking active steps toward its 
pieventioii Their inteiost was ui epidemic disease such as plague, influenza, typhus, small 
pox and in such conditions as jiuerpcral sepsis and chronic alcoholism During the ighteenfli 
century the more thoughtful and investigative of the British physicians introduced he 
principles of medical notification, of isolation, of fumigation and disinfection They idvoc itcd 
an improved and enlarged dietary with restriction of alcoholic consumption 

They began the reformation of midwifery and first systematically attacked the problem 
of infant nioitality They lent their support to the establishment of dispensaries, hospitals, 
and medical schools They laid the early foundations of immunology 

To us today the most outstanding feature of the contributions of the eighteenth entury 
to preventive medicine in England was the discovery by Jeuner of vaccination Tlie do 
scnption wluUi Dr Newman gives of the results of alcohol consumption in the early part 
of the century is most interesting in view of present conditions in the United States 
“Drunkeimess abounded By 1720 we had become a nation of tipplers The nobility 
patronized brandy, the well to do middle classes drank a newly introduced spirit ailed rum, 
the working classes imbibed a characteristic spirit known as British gin The consumption of 
gm w vs enormous When certain restrictions which had been temporarily imposed acre 
repealed in 1733, England touched a lower depth of inebriety than ever knowai before or sceu 
since The prevailing intemperance was the most momentous event of the eighteenth century 


»The Clinical Intei pretation of 
jVB am. MD Cloth Price $2 30 
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EDITORIALS 


The Epidemiology of Pneumonia 

JN SPirf of tlif \ tst amount of tonsicif ration aiui ‘itiifjt vhuli liivt btfii 
^ t-Ypf rifled upon it, pnciimonu still niiintiins tin rink rorjffrnd upon it 
Osier as * Ciptani of th» 'Mm of Ontli 

LickiiJn tlTLetivi rut ms for its spuifir tn itmmt ami m fominon uitli 
die fjtncral trend of modern nn.iiiiiiu il uotild se* m thit the dinctioii of 
Mtick must he, for tlu present it It ist oldirpn ritlitr than frontil md 
<lirefttd toward tin tvolulioii of prophtlisis — if this hi attiinahh 

Studies couecnicd with tlic sprr id of this justU dreadid infcetioii are 
tiicrcfore, ot f,rc it interest ind siitli iii inahsis has retmth been puhlishf d 
l'> Kosenau, telUm ind AtwiKr* whuh it is tin purpose of this editorial 
to suinni in/f 

Iheirstud^ eompnsfs 28 casis nnliilK l>p'''J the records of 4>0 
ht-rsoim eximnnd in an ilTort to difiin the soureis and mofUs of inf«etion 
"tth tin pneumoioccns 
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As pointed out by the aiitbois, wbile man is the source and reseivoir of 
the pneumoeoccus, the fact that pneumonia is a gioup of specific diseases 
complicates the study of its epidemiology as does the role of predisposing 
causes and accessoiy factois influenemg its occurienee and viiulence, all of 
which must be investigated befoie epidemiologic studies can be considered 
complete 

In a study of the souices of infection the distiibution of pneumococci 
in 180 normal individuals in Boston was investigated duiing the wintei of 
1923-24, these lepresentmg 26 families in whom there was no pneumonia 
The results of this study aie tabulated below 


AGE 

TYPE I TYPE II TYPE IH 

TYPE IV NO PNEU^tOCOCCI 
FOUND 

PERCENTAGE 

OP CARRIEKS 

0- 9 

1 

0 

2 

2fa 

27 

52 

10-19 

0 

3 

4 

24 

35 

47 

20-29 

0 

0 

2 

9 

10 

52 

30-39 

1 

0 

0 

S 

14 

39 

40-49 

0 

1 

1 

6 

7 

53 

50 and over 

0 

0 

0 

3 

2 

60 

Percentage of each typo 

1% 

2% 

5 % 

41% 

51% 

49% 


In a similar study of 270 normal individuals in contact with 28 cases 
of lobai pneumonia the results aie shown below It is to be noted that all 
of the 28 eases of pneumonia were eithei Tjpe I or Type III Therefore, 
the occur lence of Type II in the exposed group would be expected to cone 
spond with the occurrence of Type 11 in the nonexposed group — and this is 
the case 


AGE OP 
eVRMER 

TYPE I 

TYPE n 

TYPE ni 

TYPE n 

NO PNEUITOCOCCI 

FOUND 

PERCENTAGE 
OP CARRIERS 

0- 9 

2 

0 

2 

17 

47 

41 

10-19 

2 

1 

3 

15 

14 

60 

20-29 

2 

0 

5 

14 

37 

36 

30-39 

4 

2 

3 

14 

22 

51 

40-49 

0 

1 

3 

11 

19 

44 

50 and over 

0 

o 

6 

15 

14 

63 

Percentage of each type 

3 6% 

2 2% 

7 9% 

31% 

55% 

45% 


It IS regarded as significant that the piopoition of Types I and HI is 
distinctly gi eater among those exposed to these cases 

These studies show that there is no relation between the age of the 
contact and the distribution of the pneumococci The degiee of intimacy m 
the contact was of perceptible influence as might be expected 

Virulence studies of pneumococci isolated from cases and earners fur- 
nished some evidence that the former were rather consistently more virulent 
which IS fnithei borne out by evidence tending to show that contact with 
cases of pneumonia is more productive of positive contacts than is contact 
with healthy earners 

The inherent difficulties of the problem are shown by the fact that of 
fomteen healthy earners in the control gioup not one gave a history reveal 
mg the source of the fixed type organism present 
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The studj tends to indicate tliat cases of Tjpe I and III pueumonw aie 
more apt to piodiict, carneis than cariicis are ipt to produce these tjpes 
although carneis may pioduce homologous tjpts of the disease iii smalt 
numbers 

As far as the evidence goes the disease seems mamh spread bj contact 

—R A K 


Details 

^VEN a casual glance at the Cuireiit Inde\ ot Medical Literatuie suffices to 
indicate the relatively eiioriiioiis amount of information of varied hind — 
and value — which accumulates in the coui*se of a single yen and with which 
the alert physician, anxious to 1 eep abreast of the never dei elopments, 
must have, at least, a speaking acquaintance 

It IS manifestly impossible foi am one individual to familiarize himself 
with the innumeiable minutiae conceined viith medical progiess aud uideed 
it will he highly oonimondable if bv eftort and application he is enabled to 
keep in touch viith the salient advances in the field in vihich his partieulai 
skill or interest lies The important thing is to know v here to find the in 
formation sought and how to apply it w hen found 

With this end iii view one is at times tempted to envy the veibal 
feonnditv which produced the total rum of the fabled jael daw of Kheims 
when, having sought aud found a particular paper one finds that at least 
three or foui readings coupled with much cogitation aie lueessaiy to esoa 
vate the particular point at issue 

Certainly a writei describing a new method does so with the intention 
of malung it available for the use of otheis, another presenting the con 
elusions foiimilated from his own experience or investigations believes them 
worthy of consideration 

Why not, then, present them in such fashion that othois mav repeat or 
utilize the work, or properly evaluate the conclusions diawnt 

Perhaps this fault of lack of detail and clarity m the description of 
procedures is most common in the description of methods 

It IS unprofitable — and annoy ing — to read that so and so s method was 
employed when perhaps, the method has undergone several modifications 
and nothing is said as to which was employed or to say that such and 
such a teehniL was used when, as a matter of fact some modification of it 
was reilly used 

It is somewhat difficult to attempt to try a new method for example, 
and to be confronted at the outset with loosely wiitten leageiit fonuidae 
Attention has been called to this especially in connection with staining 
methods' in the desciiptioii of which the following type of formula is fre 
seen 

‘Stain Teclmoloffi April 3ft26 1 No 2 p 49 
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“Ale sol fuchbin 1 pait 

^Vatei 10 paits” 

Wliat does this ioimula mean? What stiength luchsin*’ What stxeugth 
alcohol? Whatluchsm? Aie the piopoitions measuied bj volume oi weight? 

IIow much moie satisfactoiy to wiite 

“Sat ale sol basic tuchsm (dye content 88%) Ice 

Distilled watei 10 c e ” 

Stdl moie ambiguous and unsatisfactory aie statements such as “Boil 
M'lth dilute siilphuiic acid ” “Add a few diops of watei” and so on 

Examples in both clinical and technical papeis could be cited almost ad 
infinitum 

If it IS woitli saying at all it is woitli saying well — and cleaily' 

—R A K 


Errata 

Article bj Given ind Cantirow, October, 1926, pige 76 

Page 76, title should reid A Method for the Deternimation of Calcium in Whole 

Blood 

Third hue, first paragraph, word devised should be used 

The following pingraph should be substituted for the last pirigraph on page 76 and 
the first pingraph on page 77 

Follounig homoljsis and ccutiifugitioii 1 small precipitate is thrown doun uitli 
the precipitate of calcium ovalate, iihich wo belieie to consist of the stroma of the disrupted 
red cells VaiT'ing amounts of added calcium haie been successfully recovered Using this 
method values ranging from 6 5 to 9 5 mg per 100 cc of whole blood have been obtained 
These figures are no doubt higher than the actual cakium content, probably duo to the 
oxidation by the permanganate of some of the constituents of the stroma This method was 
used to obtain a curve of changes in blood calcium following the luyection of pirathyroid 
extract, rather than to determine the ibsolute calcium content It was found sitisfictory 
for this purpose since any error caused by the constituents of the stroma should bo practiially 
constant 

Page 77, first reference, second line, the journal reference after the word Beport should 
read, Jour Am Med Assn, 1920, Ixxxvi, 1683, second reference, third line, journal refereiii.e 
should lead. Arch Int Med, 1920, xxxviii, 502, third reference, fouith lino, add p 461 to the 
reference 


In the article ‘ ‘ Studies in Toxicologic Chemistry I The Detection of the Opium 
Alkaloids by Selenious Sulphuiic Acid The Specificity ot the Pcjgeiit for the Phenolic 
Group” by A'^ictor E Levine, June, 1026, issue, the fourteenth line from the top of p igc 
811 should read Levine, 0 01 niilligrim of morphine equivihnt to 0 021 inilligrim of 
morphine sulphate 

The twelfth phenol in Tible II, pigc 812, should have the following item 

Diithism Purplish to cherry red in sulphuric icid alone, 

(o hydroxy bcii/yl ilcohol) <1 wk brown in sclonious siilphurie acid 
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CLINICAL AND EXPERIMENTAL 


EXSANGUINATION TRANSFUSION IN TREATMENT OP PHELOL 
POISONING* 


By Chas C HaskeuI/, R C Allei and F L Prillauan 
Richmont), V\ 


"pOISONING by pbeuol and the closelj related cresoR is atiU of such fre 
queat occurrence as to render a knowledge of appropriate therapy most 
essential When the poison has been taken orally t^stnc Image is the most 
important measure to be employed, this being well illustiated bj the stalls 
tics of Clarke and Brown ^ These authors show that reeoter> almost mvan 
ably occurred when gastric lavage was practiced carlj e\eu after doses as 
large as two ounces of liquefied phenol an amount oser five times the esti 
mated average fatal dose for man Unfoi tunateh , however, considerable 
time maj elapse before the patient is seen anyone familiar with the rela 
tivelj simple teohmc of gastric lasage It would be most desirable therefore, 
to secure a substance which is capable of detovicating the phenol, either m 
tee stomach or after it has been absorbed 

Of the various antidotes which have been pioposed for phenol none has 
proved satisfactory Some fifty years ago Baumann noted that phenol was 
excreted in the urine partly in the form of ethereal sulphates, from this 
observation the sulphates were suggested as phenol antidotes As with the 
vase of many other theiapeutie measuies whose onh virtue is their novelti 
e sulphates were employed by certain investigators ivith apparent success 
m the treatment of phenol poisoning it was demonstiated by Taubei, and 
especially by Bollmaun and Bioiin^ that neither sulphates noi sulphites ev 
crcised any practical influence on the course of experimental phenol poisoning 
Apparently Seneca Powell ivas the first to suggest ethyl alcohol as an 
an idot e for phenol ' It yvas contended that the alcohol combined chemically 
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With, the phenol, thus detoxicating the poison Gross explained the meehan 
ism involved as consistmg in the formation of “a new phenol henzme or 
aiomatic compound” with the properties of ethyl alcohol As m the case of 
the sulphates, this antidote, likewise, was used with appaient success in elm 
ical poisoning by phenol, the observers disiegardmg the fact that gastric 
lavage was employed comcidentally m practically every case In 1906, Claike 
and Brown^ reviewed the literatuie on clinical poisomng by phenol and ear- 
ned out animal experiments, confirming the view that theie was no chem- 
ical reaction between alcohol and phenol and demonstrating that alcohol 
possessed little superiority over plain water in gastric lavage 

Impressed, apparently, by the fact that a mixtni e of camphor and phenol 
IS comparatively noniiiitant, Wilson'* suggested that camphor was a valuable 
antidote for phenol Whde camphor may serve to lessen the mtensity of the 
local action of phenol, the two drugs have a central action not very dissimilar, 
consequently, it is not suipiismg to learn that Bond and Haag® found cam- 
phor definitely to mciease the toxicity of phenol 


The valuelessness of these supposed antidotes gives added mterest to 
the papei of Kobertson,® m which is described a method for the treatment of 
vaiious forms of systemic intoxication Though piunaiily designed for com- 
bating the mtoxication associated with severe burns, erysipelas, or acute 
intestmal disturbances m children, the author states that the application of 
this pimeiple has been followed by success m cases of poisomng by carbon 
monoxide and by resorcin Eobertson terms his procedure “ exsangumation 
transfusion”, and states that it consists in the withdrawal of a large amount 
of blood and the mtioduction of an eqmvalent amount (or sbghtly more) 
from a healthy donoi In oidei to prevent collapse on the part of the patient 
as a result of the seveie blood loss, the procedure is carried out by with- 
dra-wing only small quantities of blood at a time, and replacing this by the 
donor’s blood, repeating as often as necessaiy 

A similar pioceduie was suggested in 1916 by Buimeister^ for the tieat- 
ment of meieuric chloiide poisonmg Buimeister lemoved modeiate quan- 
tities of blood from the jugular vein of poisoned dogs and immediately m- 
jected a suspension ot rvashed corpuscles He was unable to save any of the 
treated dogs, but states that the intensity of the renal damage was less m 
these than m the controls The use of Eobertson 's technic m the treatment 
of dogs poisoned by the mtravenous mjection of a just fatal dose of mercuric 
chloride has Likewise proved mcapable of preventing a fatal outcome m our 
experience®, nevertheless, because of the favorable report of Graham and 
TisdalP on the use of transfusion or of bleeding and transfusion in the treat- 
ment of lesorcm poisoning, it was felt that the value of the procedme m 


phenol poisomng should be made the subject of investigation 

Bond and Haag® place the fatal oral dose of liquefied phenol foi dogs at 
about 04 ce per kilogram body weight Since they admmisteied this 
amount to only three dogs, it was determined to inn a larger series of ani- 


mals m confirmation of their results 

The dogs used m our experiments were full-grown, apparently healthy 
adults They were fasted twenty-four hours, but veie allowed free access 
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to water at all times lilorpliuie sulphate, 20 mg per kilogram, v. as injected 
subcutaneously , and, in about thirty minutes, the pJieiioI was gn en through 
a stomach tube Undiluted liquefied phenol was employed this was measured 
from a burette into a small funnel connected with the stomach tube and was 
followed by from 50 to 150 cc of wash water The results of these esperi 
ments are gnen lu Table I 

Tadle r 


Results or Ocal Adiuvistratiom of Fiienol to Dogs 


DATE 

VVEIOUT 

IN no 

MOUPUlNE 

no X Ko 

PHENOL 

cc X KO 

RESULT 

3-26-25 

77 

20 

03 

Died in 3 days. 

3-30-25 

17 

20 

03 

Recovered 

4- 3-2o 

14 0 

20 

03 

Recovered. 

4- 4-25 

19 4 

20 

03 

Died in 3 days 

0-25 

10 G 

20 

04 

Died in 2 days. 

4- 7-25 

65 

20 

04 

Died in 24 hours 

4-10-25 

115 

20 

04 

Died in 2 day? 

4-16-25 

99 

20 

04 

Died in 6 days 

5- 4-26 

15 0 

20 

04 

Died m 24 hours 

5- 4-26 

15 0 

20 

04 

Died m 2 days 

5- 4-26 

15 7 

20 

04 

Died m 24 hoars. 

5- 4-26 

13 4 

20 

04 

Died in 24 hoars 

5- 4-26 

119 

20 

04 

Died m 5 days 

5- 4-20 

116 

20 

04 

Died in 24 hours. 


From these results, it iras assumed that the fatal dose of liquefied phenol 
administered to dogs in the manner desciibed lay between 0 3 and 0 4 c e per 
kilogram body weight 

The dogs treated by exsangumatiou tiausfusiou weie fiist given mor 
phme sulphate, subcutaneously, 20 mg per kilogram and then the liquefied 
phenol orally Within a few minutes the characteristic action of the phenol 
became manifest the animals losing consciousness and developing coarse 
convulsive twitching of the striated muscles After varying lapses of time 
the femoral vessels were exposed the depression of the central nervous sys 
tem by the phenol being so great as to render the use of auv other anesthetic 
unnecessary Blood was withdrawn fiom the aiterv m an amount varying 
with the weight of the dogs and this wna followed immediatelv by injection 
of a slightly greater amount of citrated blood from in apparently healthy 
donor into the femoial vein The blood of the donor Ind previously been 
matched with that of the recipient Only three animals were treated in this 
way the results were so uniformh unfavorable as to discourage fiuther 
efforts along this line These result^ are gnen in Table II Here, as in the 
remaining tables, when an annual died during the night subsequent to ad 
ministration of the phenol its death was said to have occurred *‘in twenty 
four hours ” In many, indeed most instances the duration of life was con 
siderahly less tlian twenty four hours m view of our ignorance of the exact 
time of death, the rule mentioned was arbxtianly adopted 


Reference to Table I shows that of four control dogs given the oral 
<1050 of 03 cc liquefied phenol per kilogram bod\ weight, two recovered 
without treatment Both the animals that received tins dose and were treated 
7 exsanguination transfusion not only succumbed but death occurred much 
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Tvbu, II 


Besvlts of Exsanguination Tkaysfusion Treatment of Phenol Poisoning 


WT IN 

kg 

PHENOL 
CC XKQ 

TIME 

fiLOOD 

DRAWN 

TIME 

BLOOD 

INJECTED 

TIME 

result 

50 

03 

510 

150 ce 

5 42 

175 c 0 

5 53 

Death 15 tain 

3 5 

03 

5 35 

100 c e 

612 

150 ec 

6 25 

Death 3 mm 

5 8 

04 

3 35 

175 ce 

4 20 

145 e 0 

4 30 

Death 24 hrs 


more piomptly than in the ease of any of the control dogs Stiangely, the 
dog that was given 0 4 e c of phenol and then tieated by exsauguinatiou- 
transfuszon lived longei than either of the animals leceiving the smaller dose 
of phenol It is to be noted that this dog leeeived less blood than was re- 
moved from its vessels 

Similar unfavoiable lesults weie observed in a largei series of anunals 
given baiely fatal doses of mereuiie chloride intiavenonsly and then sub- 
jected to the exsangumation-tiausfusion theiapy® In these animals, the 
technic of Robertson was stiietly adhered to relatively small amounts of 
blood were withdrawn repeatedly, to be promptly replaced by injections of 
blood fioin the donor Although the bloods of the donor and recipient were 
roughly matched befoie the admimstiation of the phenol, the suspicion aiose, 
naturally, that either the bleeding oi the subsequent injection of the citrated 
blood was responsible foi the unfavorable results In ordei to determine the 
influence of the bleeding alone, a senes of nine dogs was used These animals 
were given moiphine and varying doses of phenol, the pioceduie being similar 
to that used in the previously desciibed experiments In fiom twenty-three 
to seventy minutes, the dogs were bled from the femoral aitery and then 
given intravenous injections of isotonic salt solution, the volume of the latter 
being slightly gieatei than that of the blood withdrawn The outcome of 
these experiments is given in Table III 


Table in 


Results op Exs inguination and Saline TTvAnspusion Treatment op Phenol poisoning 


%VT IN 

K(3 

PHENOL 

C C XKG 

TIME 

C C BLOOD 

drawn 

TIME 

CG SALINE 

injected 

TLMB 

RESUM 


03 


470 

410 

500 


Recovery 

12 5 

04 

4 31 

375 

510 

435 

5 20 

Recovery 

11 7 

04 

3 45 

351 

4 55 

400 

5 00 

Recovery 

10 0 

04 

3 40 

300 

418 

350 

4 30 

Death 24 hour*) 

12 0 

04 

4 58 

360 

5 30 

420 

5 38 

Death 24 houn 

80 

04 

410 

280 

4 45 

320 

4 55 

Death 24 hours 

15 0 

04 

12 02 

500 

12 25 

600 

12 31 

Death 24 hours 

13 4 

04 

12 34 

400 

138 

600 

1^9 

Death 6 hours. 

15 6 

04 

12 39 

470 

102 

650 

112 

Death 24 hours 


The fact that tivo of the dogs that iveie given the dose of 04 cc of 
liquefied phenol per kilogram body weight recovered after bleeding and 
saline injection would appear to indicate that this pioceduie possesses some 
merit m the treatment of phenol poisoning Opposed to this, however, it is 
apparent that death occurred more quickly in the fatal cases of this senes 
than in the senes of control dogs, the average dmation of life after admmis 
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tration of phenol in the forniei being less than tweiitj four hours, in the lat 
ter, about tivo days It is certainly safe to conclude, hoirever, that with 
drawing large amounts of blood and subsequently injecting isotonic saline 
has no such detrimental effect as seen when the bleeding was followed by the 
injection of eitrated blood 

In spite of the fact, previous!} mentioned, that the bloods of donor and 
recipient were roughly matched before transfusion, the conclusion could 
scarcelj be escaped that the uutavoiable results were connected with the in 
jection of the blood The nevt step therefore, w as to determine the effect of 
esisaiigumatiou transfusion on unpoisoned dogs In order to do this, seven 
dogs were used The animals were given 20 mg of morphine sulphate per 
kilogram subcutaneously, and, under ether anesthesia, the femoral vessels 
were exposed Amounts of blood eqmvalent to from 3 to 5 per cent of the 
body weight were withdrawn from the artei} , and this was followed imme 
diatel} b\ the injection of eitrated blood into tlie vein In two eases, the 
operative wound became badi} infected, the dogs succumbing, apparently 
to this infection, on the fourth and seventh days lespectively A third dog 
seemed to be doing well but suffered a fatal hemorrhage on the fifth da} 
The remaining dogs seemed uninjured by the procedure, and were appar 
cntly normal m from eight to eleven da}s, when they were used for other 
purposes 

CONCLBSIOSS 

The following eonelusions seem justified 

1 The minimal fatal dose of liquefied phenol b} oral administration to 
dogs that have been previously fasted twentv four hours and given morphine 
to prevent emesis is in the neighborhood of 0 3 to 0 4 o e per kdogram body 
weight 

2 The withdrawal of large amounts of blood and the subsequent injec 
tion of presumably combatible eitrated blood exerts a defimtely unfavorable 
influence in poisoning by phenol The reason for this is obscure 

3 The withdrawal of large amounts of blood and the subsequent injee 
tion of isotomc saline may be of some benefit in the tieatraent of phenol poi 
somng , if the procedure is of any value it is slight 

4 Exsanguination transfusion except in so far as it may offer a portal 
of entry for infection or give rise to the possibility of hemorrhage appears to 
be a safe procedure for unpoisoned dogs 
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A CONTRIBUTION TO THE NATURE OP DIABETES* 

A MATHEaiATICAL DERIVATION OP THE BLOOD-GLUCOSE CURVE 


By Dwight M Ervin, M D , San Prancisco, Calip 


I N A pievious article it was stated that failure of the oxidation of glucose 
could not be the basis of the condition of diabetes ^ This belief has led to 
the mathematical eonstiuetion of the blood-glucose cuive in oidei to see what 
eiiect the failure to oxidize glucose would ha\e upon the normal curve 

The glucose tolerance curve as geneiaUy given is a ciuve lesultmg from 
the rate that glucose is absorbed from the intestmal tract, the rate the glu- 
cose is converted into glycogen, and the rate that the glucose is oxidized from 
that absorbed There is a definite mathematical late that glucose will be 
absorbed from the intestinal tract from a given concentration Likewise the 
rate that glucose will be converted into glycogen depends upon the concentra- 
tion of the glucose m the blood stream The rate of oxidation, however, is 
independent of both the intestmal tract and blood concentrations 

When once the blood-glucose tolerance curve is obtained in mathematical 
form it is possible to investigate each rate individually and its effect upon 
the curve when the late is altered If w'e choose to investigate the effect of 
oxidation upon the curve we may do so by changing the rate of the oxidation 
as IS presumably done in the diabetic We may even decrease the rate of 
oxidation to zero, making a complete diabetic, and iniestigate the effect of 
this zero oxidation upon the cmve 

As glucose IS absorbed from the mtestmal tract its rate at any point of 
time in the entire length of tune of the absorption is dependent upon the 
concentration of glucose in the mtestmal tiact at that point of time But 
this concentration is always decreasing by the amount absorbed 

Let a =: initial concentration 
\ = quantity absorbeJ 
dx 

— ^ rate of absorption 
dt 

(1) dx 

— = k. (v-x) 
dt 

k, = constant ot absorption 
do 

— rate of oxidation which is constant 

dt 


'Recehed for publication June 1 1926 
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( 2 ) 

dt 

c = coustuut of OMdation 
Integration of equation one gnes — 

-kit 

a ~ ao = X quantity absorbed 
integration of 2 

(3) o = ct quantity oxidized at anj given tmic 


Hence the quantity m the blood stieam at any given time if glycogen 
formation does not take place is the quantity absorbed less the quantity 
oxidized 


W 


-k,t 

a -- ae -ct = the blood stream concentration 


As the glucose is absorbed the conversion into glycogen takes place and 
the rate that it does so wU depend upon the glucose passing into the blood 
stream less the quantity eoineited into ghtogen and oAidized at aD;> point 
of time 

(o) dz 



ivhcro } the quantiti m the blood stroom 
k, 5= constant of glvcogcn formation 
(G) dy dx dz do 

dt dt dt dt 

dx dz do 

Sulistituting tlic values for — — and — and integrating tlie equation \^c dcri\o the 
dt dt dt 

ralue of the quantify of glucose in the blood at in> point of time 

-k t -k t 

(7) k,ao kni It t 

-k, k-k 

The test of this equation must be that as k (oi the rate of glj cogen 
formation) becomes zeio the equation must equal the amount absorbed less 
the amount oxidized 

making k, = 0 

-k t 

7 becomes y = a-nc -ct = equation 4 or x-ct 

In this equation the rate of oxidation is independent of the conoentidtioii 
m the blood stieam This is not stnctlj tiue for Lusk found the specific 
dynamic action for glucose to be about 10 per cent For this purpose tlie 
increase of oxidation is very small and viill not affect the curve nithin the 
limits of practical errors 

There are to this equation of glucose in the blood stream three constants, 
k , and c, k^ deteimmes the rate of absorption k tlie rate of glycogen 
formation and c the rate of oxidation 

The values of kj, k , and c may be determined as follous For any given 

that is normal we may obtain two important points The crest of the 
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blood-sugai cuive and the quantity in the blood at an inteival of thiee houis 
To an individual of 70 kilos weight, 95 gm of glucose weie given in one htei 
of water At 0 7 houis the eiest of the cuive was reached and at 3 0 hours 
the curve had returned to 30 mg above noimal 

Seventy kilos weight gives closely 5 kdos of blood When 100 mg aie 
pi esent pei 100 e c of blood there is a total of 5 gm When 35 mg are pres- 
ent theie IS a total of 17 gm 

At the crest of the cuive the tangent to the cuive is equal to zeio 

(8) di 

— = 0 (t-0 7) 
dt 

Differentiating 7 kj = nk and setting it equal to zero we have 

-kit -kot 

k,ae k,ae 

(9) 0 = -1 ~(c-ctk.)e 

n-1 n-1 

At t equal 0 7 the blood glucose has iisen fiom 100 mg at the beginnuig 
of the test to 200 mg This is equal to an inciease of 5 gm 

-kjt 

Substituting ae from 7 (t-0 7, } =5) and solving for n we get 
n = 1 or 13 
k, = Ik, or 13k, 
again from 7 (t-3, b-17) 
k. = 0 38 
k, = 4 94 

The computation of c is much simplei Fiom the basal nietabobsm at 
the lespiiatoiy quotient of 0 84 we find 45 6 pei cent of the calories are de- 
iived from glucose 
Height 70 inches 
Weight 70 kilos 

Total suiface 178 sqiiaie meters 
Total metabolism pei houi 71 2 caloiies 
Caloiies deiived fiom glucose pei lioui 32 4 
Grams of glucose burned pei hour 8 0 
Constant e = 8 0 

In Chait I, Cuive 1 is the blood cuive fiom which the equation was de 
lived Cuive 2 is the cui\e of the deined equation 

With the equation of the cuive developed we can investigate each of 
its paits that entei into its stiuctuie If we desiie to find how the normal 
curve would be altered wdien we decrease the rate of oxidation m the body 
v\e have but to deciease the value of the constant c 

Let c be made zeio in equation 4 and the equation now becomes 

-kit -kjt 

kiVe k,ae 

^ the equation of a complete diabetic 

k,-k. b,-k. 

If this curve is now plotted as the cuive that a diabetic would develop 
if he did not oxidize sugai — a complete diabetic we find it even in the mos 
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exaggerated foim to ditfer oulj in the smallest degree from the normal 
Prom a mathematical point of new, if we giant that absorption and glycogen 
formation are consecutii e simultaneous reactions, it m impossible for the fail 
ure of oxidation to produce the curie that is found in the diabetic if ihc 
diahctic doa not hui/i gtnco^c it i\ a fact unieUtted to tit>; blood r/lucosc cutie 





end nolhing concerning this failure to btott glucose can be denved fiom the 
blood glucose curve Chart II, Curve 1, normal, Curie 2, oxidation zero 
^Ve may investigate the remaining constants or rates of reactions, ab 
sorptions and gljcogeu formation Jc, oi the constant of absorption is not 
hkcly the cause of the i mining of glucose in the urine If it should be the 
cause it Would have to be tremendously increased lu value to cause the dn 
betio curve 
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The eoustant of the rate of glycogen foimation, oi k,, may next be 
alteied and the efteet upon the ciuve of a decieased late of glycogen foima- 
tion be found If we make th6 late of glycogen foimation equal to zeio, 
equation 4 becomes — 

-kit 

y ~ 3'~ae -et or the quantity of glucose absoibed less the quantity 
burned Chait III is a compaiison of k, = 0 oi a complete diabetic if dia- 



betes IS the failure to, oi decrease m rate of the formation of glycogen Since 
if the blood volume is 5 liters and the glucose is given m one liter of water 

-kit 

diffusion would take place until -J^a had diffused The quantity ae is the 
quantity of glucose left in the intestinal tract The value of y would cease 

—kit —kit 

to rise when ae -%a or y == %3.-%ae -ct 
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Chart III includes this oorreotiou for the quantity of glucose that dif 
fuses Tho alteration of changes the normal into a curve that approaches 
that of the diabetic, the sliarper rise, the greater height, the delayed, longer, 
flatter crest, and tho slower decline to the normal We may give Ic any value 
we choose between k ■= normal (4 94) and kj =■ 0 



Chart III gives the cun e when the rate of glycogen formation is one half 
the normal k, — . 2 60 Such a curve is typical of what we find in the diabetic, 
end 13 only different in that above the kidney level the cune is altered by 
the rate of kidney secretion Such a curve including with this curve the rate 
of kidney secretion will be published in a future paper 

fhe slope of the rise, the height of the crest, the sharpness of the crest. 



324 


THE JOURNAL OU LABORATORY AND CLINICAL HEDiCiNE 


the eaily or late ciest aie all dependent upon the values and ratio of kj 
and ko 


If the ratio ^ or k, == nlq is kept constant the crest may be made 


earlier or later by decreasing or increasing the values of both Hence au 
early or late crest -without the height being considered has no value in the 
interpretation of a curve No single feature of the curve taken by itself will 
give a satisfactory inter pi etation All should be considered The only single 
feature of the curve that yields a knowledge of what is going on in the curve 


is the ratio ^^and an idea of this may be 


gained from the rate of change 


of the tangent 

If we inspect the curve of the normal at 0 7 hour we find the tangent at 
this point parallel to the time ordinate, but in Curve 3 of the diabetic the 
tangent at 0 7 hour has not j'et become parallel to the time ordinate The 


rate of change of the tangent is indicative of the ratio ^ 


The tangent at any point on the curve is equal 


dy 

Tan = — 
dt 

-kit -k.t 

k,ae k,ae _k t 

Tan = + -(c-ctk,)e 

n - 1 n - 1 


Hence Tan (t- 2) - Tan (-3) is greater in the normal than in the dia- 
betic Above the kidney level the values of the curve are misleading 

Since the ei est of the curve of a normal is close to 0 7 hour and the dia- 
betic of ^ crosses the kidney level at about 0 2 hours there is m the glu- 
cose curve a very small range in which we may work 

For this reason a starch curve where kj is decreased by the delayed 
absorption due to the digestion is far better for interpretation of the degiee 
of diabetes k^ for 2 0 gm of starch per kilo weight is at present bemg 
determined for the normal 

In the attempt to test our old work* by the mathematical equation of 
the blood-glucose curve we find ourselves back to old position upon the 
natme of diabetes The failure to burn glucose can have nothing to do with 
the presence of glucose m the urme The glucose curve and the glucose m 
the urme are not factors of oxidation but of the velocitj of glycogen forma^ 
tion or the constant k. This leaves only the problem of the “acetone bodies” 
to the theory of oxidation or failure to oxidize in diabetes, and work m 
preparation now shows that the formation of the acetone bodies mav be 
accounted for independent of the oxidation of glucose 
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As more cases are worked the values of and kj may be determined 
over a wider range of normals Piom this omve the so called adrenal and 
thyroid effects can be unravelled bj deteriiiining which constant, if any, is 
affected 

suaiii VBT 

A mathematical equation foi the blood glucose curve of the blood is 
derived from the three factors, absorption from the intestinal tract, forma 
tion of glj cogen, and oxidation 

The constants of the curve detenuimiig the rate that absorption, glyco 
gen formation, and oxidation goes on are determined 

Prom these constants the effect on each function on the curve can be 
investigated 

By placing the constant o =*• 0 we make the late of oxidation equal to 
zero — or if diabetes has to do with the burning of glucose — we make a com 
plete diabetes 

The curve derived from faihiie to burn glucose diffeis onlv insignificantly 
from the normal and m no waj appioaches the curve found in diabetes 

By investigating mathematicallv the condition of diabetes from the blood 
glucose curve no evidence of the failure to burn glucose can be obtained 
But rather that the curv e depends onlj upon a decreased rate of glycogen 
formation 

REPtREUCE 

'iivin, D M. Joul Lsb asd Cu\ Med, 19)0 r 



ISOPEOPYL ALCOHOL— AN INVESTIGATION OP ITS PHYSIOLOGIC 

PROPERTIES^ 


By Henry C Puller, BS, and Oscar B Hunter, AM, MD 

Washington, D C 


^ I ^HE investigations heiein xeported ivere instituted in 1921 and comprised 
a study of the effect on the animal economy of isopropyl alcohol (isopro 
panel) administered in such dilutions that the acute or local action on tlie 
membranes and tissues would be negligible In other woids, it was desiied 
to obtain data on the general systemic action of the substance 

Coincident with the physiologic investigation on animals a series of tests 
was performed to determine the effect of isopropyl alcohol on bacteria, yeasts 
and molds in comparison with ethyl alcohol 

PHYSIOLOGIC ACTION 

The work included not only a study of the effects of isopropanol on the 
animal economy, but a comparison of its physiologic action with that of ethyl 
or gram alcohol, and its effect on bacteria and molds Its action on the ani- 
mal economy was determmed by obseiving the effects of its admmistiation 
to living animals and human subjects The animals employed mcluded rah 
bits, dogs, cats, guinea pigs, chickens and a monlrey 

In order to give some idea of the way the work was performed the 
mvestigation will be briefly outlined 

Subjects — As noted above, the subjects selected included rabbits, guinea 
pigs, dogs, cats, chickens, monkey^s and humans Careful attention was given 
to their health and none but sound vigorous adult specimens were employed 
The rabbits were laige gray specimens of the Belgian hare type, areraging ni 
weight about four pounds The animals were kept m a large airy room rmder 
normal temperature conditions and weie plentifully supplied with water and 
good wholesome food The cages were kept in as sanitary a condition as 
possible, one attendant devoting a considerable part of his time to keeping 
them clean and attendmg to the wants of the occupants 

Observations on Living Animals — Each animal was kept under obser 
vation for a period of a week off two before submitting it to the tests In 
this way it became possible to observe the normal behavior of the animal, its 
preferences as regards food and its individual eccentiieities if it possessed 
any 

Careful observations of its daily fluctuations in weight were recoruea, 
the character and frequency of its eliminations, and its general deportment, 
nervousness, reaction to human contact, etc 

•Received for publication Julj H 1926 
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At the end of its probationary period, it was given a clinical card and 
admitted to the list of animals receiving the test material 

"While undei treatment a careful lecord ivas kept of its weight, desire 
for food, condition of its pelage oi plumage, and all symptoms of a patho 
logic natuie due directly to the substance administered 

The observations and method of handling the human subjects will be 
described later 

Ohservations Afte) Death — Several animals died during the course of the 
investigation through accident or tlirough contraction of disease (usually pneu 
monia) In nearly all eases those nhich came tlirough the tests alive ivere 
killed, though lu certain exceptional instances animals were allowed to 
survive foi a considerable period after the conclusion of the tests in order 
that special obser\ationa might be recorded These were suhsequeutlj killed 
In every instance, no matter hou the animal came bj its death, it was 
autopsied, the gross pathology noted and then the vaiious organs ^\ere im 
mersed in formaldehjde solution These specimens nere preserved m sepa 
rate jars, numbered to correspond with the clinical card of the subject, and 
later sectioned and examined microscopically to determine the pathologic 
conditions 

Techma — The isopropanol was mixed nith an equal yolume of watei for 
admmistration Doses of not less tliau 5 c c nor more thau 20 o c were 
given Ingestion was effected by intiodiicmg a soft catheter through the 
mouth into the stomach of the animal and then gently foieing the liquid 
through the tube by means of a sjrmge attached to the open end The 
syringe was of glass, y\ith a graduated barrel After receiving the dose the 
catheter was withdrayvn and the aniiuil returned to its cage or placed on an 
observation table 

The cathetei y\as not employed in admimsfeihig the liqiud to guinea 
pigs These weie restiained b> hand the mouth opened and the liquid in 
troduced with a medicine dropper wheieupon the animal immediately swal 
lowed the dose 

The details of the work were adiniiusteied bv a chemist a pathologist 
and an ophthalmologist 

Geneial Ohscj vatioiis — In runiung the tests nith isopropanol careful com 
pansons were made with the effect of ethjl alcohol administered under iden 
tical conditions With some subjects these substances were admmLstered 
alternately that is, one day the rabbit or chicken received a dose of iso 
propanol, and the next day ethyl alcohol Bv this means the indiy idual sus 
ceptibihty was determined and a better comparison of the reactions could 
be gamed 

In every instance it was noted that at first the aniraal leactcd more 
sharply to the isopropanol than it did to the ethjl alcohol The first two or three 
doses of isopropanol might cause complete inertia and prostration, lasting 
soraetimes for several hours while with equivalent doses of ethjl alcohol, 
though there was usually a marked incoordination, coma never resulted 
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It was mteiestmg to note liowevei, that attei two oi thiee admimstia- 
tions, the anunals acquired a toleianee to isopiopanol, and theieaftei they 
reacted no moie seiiously than they did to ethyl alcohol In one case, notably 
a chicken, the fiist dose of 20 cc of 50 per cent isopiopanol pioduced a 
condition of collapse, lasting thiity-six houi-s Kecovery was complete, how- 
evei, and the bud subsequently developed such a toleianee that she could 
ingest a similai quantity with no moie effect than a well-defined incooidina- 
tion of the legs This subject leeeived 280 c e of 50 pei cent isopiopanol 
between October 20 and Novembei 30, 1921 Duiing the observation she lost 
weight and had an unhealthy appearance, but on terminating the dosages, 
she lecoveied hei health and apparently became normal with brilhant comb 
and wattles, and sleek plumage 

The effect of isopiopanol on cats was extreme and almost immediate They 
lost control of then hind legs and aftei floundeimg about for a shoit time, 
passed into a stupoi fiom which they could not be aroused After several 
hours they lecoveied and from that time, weie appaiently normal 

With dogs, the effect was delayed and these animals were much less 
susceptible to its effects than weie eats Incoordination was apparent, but 
they never exhibited the absolute stupoi shown by the cats or the piostiatiou 
that was lendeied by the first few doses on labbits 

The obseivations made on guinea pigs weie not satisfactoiy These 
creatines are small, and the individual susceptibility of the test animals vaiied 
to such an extent that it was difficult to control the dosage, and at the same 
time determine whether the reactions observed were due to an oveidose of 
the product or to the sensitiveness of the animal 

Gloss Pathology — Most of the rabbits showed chronic passive congestion 
of the stomach, intestines, livei or kidneys, one rabbit showing the effects m 
one of these organs, another with a different organ In some cases, infiammation 
of the stomach and intestines was also evident These conditions occuiued in 
both the isopiopanol and ethyl alcohol subjects 

It will be noted from the detail summary below, that some of the sub- 
jects ingested a considerable bulk of isopiopanol during the course of the 
investigation It is not surprising, therefore, that chronic gastric patho- 
genesis was established It would have been more remarkable had the in- 
troduction of a substance so foreign to the normal diet of the creature not 
set up some disturbance of the alimentary tract, or of the vital organs 

In some cases, blurring and “cupping” of the optical discs was noted, 
but this condition was found equally marked in case of the ethyl alcohol 
rabbits The changes noted in the optical system are not of great moment 
and it should be emphasized that the effects of isopiopanol in this respect are 
no more momentous than are those of ethyl alcohol No eridence of blind 
ness was apparent in any instance It must be borne in mind, houever, that 
the optical system of the rabbit differs in certain particulars from that of 
the higher animals For this reason, careful special observations were made 
of the action of isopiopanol on the optic ner^e and the e^e of the raonkej 
and human being The result of this last series of tests, to be later detailed, 
showed that not only was there no impairment of vision or other observable 
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effect, but in tbe case of the biinian subjects most of them reported that 
during the time of tbe trial, then ability to use then ejes nas noticeably 
enhanced 

Durmg the coiu’se of tbe ivoric, caieful obser\ations were made of tbe 
condition of tbe urine lutb lespeet to the presence of acetone On account 
of tbe quantitj \oided and tbe facilities attendant to its collection, onlj 
that of the dogs and human subjects was examined It was found that the 
ingestion of isopropauol produced acetone in the system, the same being 
eliminated thiough the Indnejs and found in the urine by chemical test It 
appeared nithin tweutj four hour-, after ingestion and was constantly pres 
ent until the isopropauol was withdrawn, after nhich tmie no more was 
noted 

The appearance of acetone in the urine was at first the occasion of some 
concern, inasmuch as its presence is ordinarily an indication of a metabolic 
disturbance in tbe sjstein, due to the bi caking down of the fattj tissues How 
eier, the reason for its presence m this ease is obvious when the character of 
isopropauol is taken into consideration It is well known to the phjsiolo 
gist that alcohols aie oxidized in the bodj And it is equally a matter of 
common knoii ledge to the chemist that primary alcohols, such as ethjl 
alcohol, yield aldehydes on oxidation but that secondary alcohols do not 
they are decomposed iiith the production of ketones and if one glances 
at the structure of isopropanol (isopiopjl alcohol) as noted herewith 
CH, 

CHOH, It IS apparent at once that the pioducts of its oxidation must be 

CHj 

acetone and water 

CH3 

CHOH + 0 = CHjCOCHj -- H 0 

CH3 

The fact must be borne in mind that the presence of acetone in the 
iirme of diabetics is not the cause for concern for the subject The acetone 
IS simply an indicator of a metabolic change that is taking place and is a 
constant factor in the course of the disease In the matter under discussion, 
the acetone is produced by an entirely diffeient action going on in the sjs 
tem, and its presence ceases as soon as the ingestion is teimmated 

i’ale of Control — During the entile course of the rabbit tests, a control 
animal was kept under obseiiation exposed to the same condition of tem 
perature and environment and fed with the same ration The record began 
on September 20 1921 at which time the animal weighed 2150 gm and was 
in apparent good health Its behavior throughout the period of observation 
"as normal On November 25 1921 it was killed and autopsied, weighing 
on that date 2225 gm The examination showed some coecidiosis but other 
wise the organs were normal 

It will be noted that this rabbit showed coccidiosis and that the same 
condition was observed in many of the rabbits used for these tests For 
the benefit of the reader who may be unfamiliai with medical terms it 
should be stated that coccidiosis is a condition of the liver usuallj peculiar 
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to labbits, manifested by a pustulai eiuption It ocems in rabbits that aie 
kept undei noimal conditions just as fiequently as it does in those being 
used foi expeiimental purposes, and its presence is not a factor in judging 
the good 01 bad effects of the product under discussion 

TESTS ON MONKEY AND HUMAN BEINGS 

Monkey — The monkey selected was a white-faced eapucin, not too small, 
but of such a size that lestiaint could be maintained ivithout undue force, as 
the monkey is a very ‘difficult animal to handle, and in its struggles may be 
come more seriously injured by ovei exertion oi mechanical contact, than by 
the test mateiial He weighed four pounds 

For this expeiiment the animal was kept under careful obsei ration for 
two weeks until it became accustomed to the surroundings and the attend- 
ants, and was eating regularly Eestiaint was maintained by holding the 
monkey in the hands protected by automobile gauntlets, two other attend- 
ants holding the hands and tad The monkey soon became accustomed to 
swallowing the catheter and after a few days of struggling, submitted to the 
expeiiment with comparative ease m handling 

Doses of 5 c c of 50 per cent isopiopanol were administered 
On January 19, 1922, the animal was given a dose in the amount above 
noted and soon developed mdd symptoms of intoxication, followed by drowsi- 
ness and the indisposition to eat This test was repeated A^ovembei 23, ruth 
simdai 1 esults On the f ollowmg day he was given 10 c c or double the 
quantity previously administered with the result that definite symptoms of 
intoxication became manifest, muscular meooidmation, nausea, vomiting, ex- 
treme lassitude and indisposition to move occurred, lasting for about twenty- 
four hours The animal was allowed to lecovei completely before fuithei 
administrations 

Beginning January 27 and contmumg until February 14, or thirteen days 
durmg the interval, doses of 5 c c were given In every mstance, the symp- 
toms produced were mild and the animal had apparently established a con- 
siderable tolerance to the isopiopanol 

The administrations were terminated February 14, and the monkey kept 
under clmical observation until June 29 when he was transferred to a large 
cage at the National Zoological Park He was stiU alive on December 14 
He has smee died In appearance he was greatly inferior to the other 
eapucins, was thin and apparently in poor health, though he ate well 

The conclusions of the pathologist may be summarized as follows The 
symptoms produced on the monkey are not unlike those produced by ethjl 
alcohol Definite intoxication by isopiopanol is seen Gastroenteritis, with 
mdisposition to eat, is met with in the case of ethyl alcohol as well as with 
isopropanol 

After each administration the animal was always more or less affected 
but to a much less degree of intensity in the later stages of the experiment 
than m the earlier He rvould often lie in a corner of the cage for a while 
after receiving the dose, but his ejes were not alwajs closed and conscious- 
ness of outside happenings was usually manifested 
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The appetite was mucli affected, food beiug lehslied witli less enthusiasm 
rbuu before the period began 

As tins experiment had for its special object, the studj of the action of 
isopropanol on the optical system, the obser\ations of the oculist are noted 
in detail 

Prior to the inauguration of the tests, it was obser\ed that the right 
optic disc was somewhat more engorged than the left but the eyes uere 
otherwise normal Aitei the first ingestion, the examination showed both 
optic discs congested but othenvise the eyes uere noimal Subsequent ex 
ammations were virtually the same, ahva\s more oi less cougestne 

March 2, two ueeks and a half after the test nas teiminated, the oculist 
leported that both ejes %\erc apparentlj normsl The pathologist therefore 
asserts that isopropanol lu the dosage gi\en produced some congestive dis 
turbances on the ejes, but no organic changes tint would lesult in blindness 

Ruman Beings — Xs the experiments thus far conducted had indicated 
that isopropanol uas a substauce of rclati\cl\ low toxicjtj, and as it appaiently 
had no effect on the optical sjstem, it was decided expedient to note the rcac 
tion of human beings to its ingestion 

Grant and Johns of the Standard Oil Companj in articles published lu 
the American Peifumer, 1921, aud the imcncan Journal of Pharmacy, 1921 
leferred to Smclair’s tests of the local effects of isopropvl alcohol (iso 
propanol) on the skm of human beings the conclusions of the authois being 
that it was without harmful action 

For the experiments to be described there were selected healthy subjects, 
five male and two female Their clinical history was readily obtained and 
checked during the course of the test and being competent to make clinical 
observations aud repoits themselves their personal experiences are of inter 
est and are summarized 

These subjects reported for seteial dajs before being given the iso 
propanol, and their nonual beha\ior, pulse rate, temperature, blood pressure, 
ehmmation aud character of urine noted Their eyes were also carefully 
examined and found perfect At the end of the probationary period thej 
were given doses of 20 to 30 c c isopropanol of 50 per cent strength, slightly 
sweetened and fla\ored to assist the mawkish taste characteristic of an un 
flavored mixture of water and isopropanol 

In general the immediate effect of the administration of isopropanol was 
a lowering of the blood pressure, both sjstolic and diastolic Sometimes, 
however, a rise was noted, and the variation from normal was not consistent 
After about half an hour the diastolic returned to normal, and often showed 
an increase oxer that observed beforo administration This was more notice 
able with the male than with the female subjects 

The pulse pressure was lowered The pulse rate vaned, sometimes rising 
and sometimes falling, the effect often being different on the same subject 
on different days 

There was little effect on the respiration In some cases, it rose a few 
pomts and again it went doxvn 
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All of the subjects lepoited that almost immediately aftei taking the 
dose, a sensation of waimth pemaded the system They became dizzy to a 
gi eater oi lessei degiee, but this soon disappeared One man and one woman 
espeiienced a tingling sensation, especially ui the aims and legs, that lasted 
for some time, and two othei male subjects lepoited an anesthetic oi numb 
mg leaction 

Diowsiness occuired m thiee cases on the fiist day of the test, but a tolei- 
anee seemed to be established and theieaftei no condition of this chaiactei 
was expeiienced 

Five subjects expeiienced headache of vaiymg intensity, one woman m 
paitienlai awaking fiom a sonnd sleep with a seveie pain 

In aU cases, the symptoms were the most seveie and lasting on the 
fiist day of the test, but theieaftei the effects woie off m fiom one to thiee 
houis In one instance aside fiom the sensation of waimth, slight dizziness, 
numbness and heavmess of eyelids ivliieh soon disappeaied, theie was no 
reaction experienced 

Each morning before lepoitmg at the laboiatoiy, the subjects weie 
examined by the ocnlist and foi two weeks aftei the dosages weie stopped, 
obseivations of the eyes weie continued No untowaid effects occuired, m 
fact, as was noted pieviously with eveiy snbject theie was an appaient 
gieatei clarity of vision established 

Uime examinations made piioi to mgestion of isopiopanol gave nega 
tive tests foi acetone Duiing the couise of the expeiiment, acetone ap 
peaied, just as it had been obseived in the case of the dogs As soon as the 
subjects ceased takmg isopropanol the acetone disappeared The explana- 
tion of the piesence of this body in the mine has alieady been discussed 

CONCLUSIONS 

We have thus noted m biief the observations of the effects of isopiopanol 
on the animal economy when this substance is taken into the system at a 
stiength which can be ingested by the subject without appaient local dis- 
comfoit 

The ammal economy is capable of absorbing isopropanol in reasonable 
amounts without the accompamment of toxic lesults 

That the ingestion of the substance produces a form of intoxication 
especially m the early peiiod of the test is appaient, the violence and dura 
tion of the same depending on the species 

It is deal, howevei, that m most instances, bailing perhaps cats, a 
tolerance is quickly established, and thereaftei the outwaid appearance of 
the intoxication diffeis in no lespect fiom that produced by ethyl alcohol 

ACTION ON MICROORGANISMS 

Action of Isopiopanol on Bacteria Yeasts and Molds — The question maj 
natmally arise as to what evidence Me possess that isopropanol ivill act as a prc- 
seiwative against the action of yeasts, molds and bacteria To answer this quer^', 
a series of tests ivas instituted, Mduch demonstrated that isopropanol would 
inhibit the de%elopment ot mold and render dormant the spores to the same 
degiee at least that is done hy ethyl alcohol As to its comparative action 
aglinst yeasts and bacteiia, the folloumg chait shons that it has an in- 
hibitory value of greatei intensitv than ethyl alcohol 
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In the test against bacteria, mereasuig quantities ivere mixed nith 
standard extract broth and iiioouJated iiith Bacillus tjphosus After incu 
batiou subcultures were made uheieby the disinfectant effect was detei 
mined In the fermentation tests only the inhibitorj lalues were recorded 
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detail SUMATVEY op action of ISOPROPAL AND ETHAL U COHOLS ON 
ANIMALS 

Jiabbtt Control — Observation started September 20, 1921, weight 2150 gia KdiccI 
and autopsied November 25, 1921, weight 2225 gm Behavior normal throughout period of 
ohiierTation Gross pathology at autopsy Some coccidiosis otherwise normal 

rabbit No j_Oi\cn Il5 cc isoprop>l alcohol m 5 cc doses. Observations begun 
28 weight, 2075 gra, to Oct 29 1921 weight 2000 gm Symptoms Sbght incoordi 
nation at first with little drowsiness, otherwise no appreciable effects. Tolerance established 
Hter Gross pathology Some evidence of mild chronic gaatrojnte*’tinal catarrli, with chronic 
paasiTo congestion otherwise apparently normal Ophthalmologist reports both di cs prob 
nbly a little blurred 


Chiclen la — Given 50 c c ethyl alcohol Usual effect of this drug noted, larger 

(20 c c.) produced drunkenness of less profound nature than isopropyl doses About 
0 hours duration Still living and in apparently good health 

rabbit No 2 — Gnen 220 cc isopropjl alcohol m 10 c c doses Observations begun 
S'^pt 28 (weight 1900), Oct 10 1921 (weight 1630), to Nov 25 1921 (weight 19o0) 
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Oet 12, 1921, last dose Symptoms ConaideraWe incoordination at first, graduallj dc 
creasmg as apparent tolerance established, ate very little at first, later no particular effect 
on appetite Gross pathology Old, but mild chronic gastritis, otherwise no particular 
changes evidenced Ophthalmologist reports sear on left cornea and left disc decidedly 
blurred 

Ghiclen No S a —Given 280 c c isopropyl alcohol in 10, 15 and 20 c c doses Observa 
tions begun Oct 20, 1921 Still lumg and m good condition Last dose 20 c c , Nov 30, 1921 
Smaller doses produced uell defined incoordmation and symptoms of intoMcation at first, 
20 cc produced profound stupor lasting for 3C hours Considerable toleiance established 
toward last Lost weight and did not look healthy 

Saibit No S Given 90 c c of isopropjl alcohol in 15 cc doses At first shoued 
rather rapid and pronounced incoordination and weakness of muscles, lasting 3 to 5 hours 
Tolerance estabbsbed to some extent towards last Observations begun Sept 29th, 1921 
(weight 2050) , died from hemorrhagic lobar pneumonia 10 30 a ii , October b, 1921 (weight 
1910) 

Babbit No 5 — Given 170 cc isopropjl alcohol in 10 cc doses Observations begun 
Oct 4, 1921, (weight, 2050) to Oct 29, 1921, (weight, 1920) Weight, October 14, 1921, 
2060 Symptoms similar to No 2 Ophthalmologist reports some cupping of disc, otherwise 
normal 

Babbit No 6 — Given 135 cc isopropyl and 135 cc ethyl alcohol in 15 cc doct' 
alternating every other day Observations begun Oct 4, 1921, (weight 2270) Killed and 
autopsied Oct 29, 1921 (weight 2000) Isopropyl produced quicker and more profound 
symptoms of intoxication, came on quicker and lasted longer Gross pathology showed some 
chronic gastritis and chionic passive congestion of liver and kidneys Oplithalmologist reported 
both cornea with parenchymatous changes and discs probably binned 

Babbit No 7 — Given 85 o c of ethyl alcohol in 5 c c doses Observations begun Oet 
4, 1921 (weight, 2200) , killed and autopsied Oct 29, 1921 (weight 2135) Symptoms 
Slight incoordination, some drowsiness and indisposition to eat at first, not noticeable toward 
last The ophthalmologist reported “Optic nerve yellowish, circulation good, euppmg of disc 
marked ” Gross pathologj Some chronic gastritis and chronic passive congestion of hver 
and stomach 

Babbit No 8 — Given ISO cc of ethyl alcohol in 10 cc doses Obvervatious begun 
October 4, 1921 (weight 2005) Killed and autopsied Oct 29, 1921 (weight, 2050) Sjmp 
toms similar to above No 7, except more marked The ophthalmologist reported “Both 
cornea show marked interstitial changes ” Gross pathology Stomach shows considerable 
chrome passive congestion, chronic gastritis and some mottling 

Babbit No 10 — Given 210 cc isopropyl alcohol in 15 c c doses Observations begun 
Oet 7, 1921 (weight, 2200) Killed and autopsied Oct 29, 1921 (weight, 1870) Svmptoms 
Pronounced incoordination, stupor well defined at first, fairly good tolerance established later 
The ophthalmologist reports “No changes noted ’’ Gross pathology Stomach shows mild 
chrome gastritis with chronic passive congestion of liver, otherwise norma) 

Babbit No 11 — Given 105 c c ethyl alcohol and 105 c c isopropyl alcohol in alternate 
doses ot 15 c c eaeli Observations begun Oet 11, 1921 (weight, 2250) Killed and autopsied 
Oct 29, 1921 (weight, 2190) Symptoms Quito similar to No 6 Ophthalmologist reported 
“OpUe disc whiter than normal le, less capillarj circulation, cupping marked” Gross 
pathologj Alild chrome passive congestion of stomach and liver 

Blacb Cat 27o 33— Given 125 cc of isopropyl alcohol (50 per cent) in 20 cc ami lo 
cc doses, beginning November IS, 1921 (weight, 2056 gm ) First dose 20 c c , Nov IS, 
1921, 15 cc, Nov 22, 24, 25, 26, 2S, 29, 30, 1921 Weight Nov 30, 1921, 1925 grams 
An”imal verj suceptible to the adnunistration of the alcohol Exhibited marked mcoordiua 
tion from 5 to 8 minutes after adramistration, beginning lust in the posterior extremities and 
graduallj mvolving the whole musculature Animal became stuporous and 30 minutes later 
showed complete flaccid relaxation of muscles, respiration shallow and quite slow, ranging 
from 8 to 10 in the stuporous states During administration animal showed no apparent 
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tendency to establish tolerance to the alcohol Was nauseated and showed no disposition to 
eat. Eyes examined Nov 29, 1921, no pathologic changes noted by the optbalmologist 
Anunal killed and autopsied No\ 3, 1921 Thoracic and abdominal viscera showed consider 
able congestion, with subacute gastntis and enteritis, apparently from effects of the alcohol 
Kidneys sbghtly swollen and congested Liver showed some congestion with mild cloudy 

swelling Lungs showed mild congestion, but no evidence of pneumonia or edema. Heart 

showed dibtation of right side Brain shows mild congestion but otherwise apparently 
normal. Microscopic examination of kidneys, liver and bram conjfirm the gross examination 
Cloudy swelling of kidneys, but no marked toxic effects This animal, however, does not 
stand the administration of isopropyl alcohol as readily as dogs and rabbits 

White Dog No S9 — Given 240 cc of isopropyl alcohol (50 per cent) in 30 c,c, doses. 

First dosQ given Nov 18, 1921, and Isov 21, 22 25, 26, 28, 29 and 30, 1921 Weight of 

animal not determined. (Could not be satisfactorily weighed on scales in use ) Animal 
showed considerable incoordination, beginning from 5 to 10 minutes after administration, 
first noted m the posterior extremities This was accompanied by a moderate amount of 
muscular weakness, considerable slobbering was observed Some indisposition to eat was 
noted at tunes, but toward tho end of the administration of the drug had no particular 
effect Animal lost some weight, apparent from gross examination Tolerance well 
established toward the latter doses Eyes were examined Nov 29, 1921, and no dcfmito 
pathologic changes observed by the ophthnlmologist Dog showed some softening of the 
«tool, but no evidence of passage of blood or other condition which might indicate gastro 
enteritis After diecontinuanco of the drug annual made an uneventful recovery 

Gray Cat Ao 30 — Given 20 cc (jO per cent) isopropyl alcohol, Aiov 19 1921 15 cc 
Nov 21 , and 15 e c Nov 22, 1921 Animal showed marked incoordination after first ad 
mimstration, with considerable muscular wcakne<»s beginning first m tho higher extremities 
and finally tarohtag the entire musculature In addition to Joss of muscular control, seemed 
to lose sense of relationship, would butt into the wall of tho cage finally developed stupor, 
with slowed respiration Tho 15 c c doses did not produce quite so marked ^lymptoms, but 
tho nsnal symptoms were noted to a less extent On Nov 22, animal died from aspiration 
pneumonia due to break in catheter Mucus membranes of abdominal viscera showed somo 
congestioh but no necrosis or ulceration also somo congestion of tho kidney and liver of 
a mild nature Death due to aspiration pneumonia with edema (accidental) 

Tellow Dog tetih Dlacl No^c No SO — Tests begun Jan 19 1922, with isopropyl alcohol 
(.jO per cent) Given 15 c-c. Jan 19, Tan 20, Jan 23, and 20 c c Jan 24, 15 c c Jan 25 
Vnimal showed some incoordination after administration of the drug, with increased flow 
of saliva, some restlessness and irntation exhibited no particular indisposition to eat 


nor nausea. Stool became slightly softened On Feb 2o examination of oyes allowed no 
evidence of pathologic change, except possibly sbght congestion of tho retinae Animal 
did not appear to lose any weight Preparation was discontinued after January 25, and 


naunal kept under observation From January 25 to February 24 no untoward pathologic 
condition noted, appeared to be a healthy dog except for mange which developed over head 
and right shoulder On February 24, administration of 50 per cent ethyl was begun 
IS c c. doses being given on Feb 24, 25, 27 28 and March 1 On tho administration of the 
ilcoliol, anmial exlubited symptoms of incoordination similar to that caused by isopropyl but 
Hot so marked Animal s eyes examined March 1 and found to be normal Killed and 
autopsied March 1 , 1922 with the following results Exhibits mange over head shoulder and 
^Jght side Thoracic and abdominal viscera normal m position Liver enlarged soft and 
friable, spJecn normal Stomach small walls somewhat thickened Definite gastntia, quite 
similar to alcoholic gastritis seen in human adults Intestines show some congestion of a 
chronic passive nature Pancreas red and congested— no other abnormalitie'i Kidneys 
ightly Swollen capsule strips with ease, coi-tcx in fairly good condition Heart shows 
tation of right ventricle engorgement of right auricle Lungs exhibit some chronic 
pa^ive congestion Bram cxhibit<i a mild degree of congestion No evidence of well 
DCQ pathology Microscopic examination confirms the gross shows some interstitial 
©patitls, Similar to beginning alcohobc cirrhosis of tho liver, and sbght parenchymatous 
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nephritis of tlie kidneys Effects of ilcoliol on this imnnl iic \ei\ similar to those seen iii 
chrome ethyl alcohol poisoning in human adults 

Large Yellow Dog, with White Paws, No J6— Tests begun Januarj 19, 1922, ivitli 
isopropyl alcohol (50 per cent) ‘ given 25 e c on Jan 19, 20, 22, 23, and 24 On February 25, 
began the admimstration of 50 per cent ethyl alcohol in 25 c c doses, being gi\en Feb 
25, 26, 27, 28, and March 1, 2, 3, 4, 6, 7, and 8 Isopropjl alcohol admimstration begun 
again on March 9, and giien on the succeeding days ot March 10, 11, and 14 Ammal 
killed by ether and autopsied April 29, 1922 Ammal showed symptoms very smiilar to that 
of No 30, with a tendency to establish some tolerance for the drug Isopropyl alcohol 
appeared to be slightly more toxic than ethyl alcohol No very serious pathologic mam 
festations were observed Ejes uere examined on February 25 and March 7, but showed 
no evidence of optic atrophy or retmal destruction, although some congestion was present 
On autopsy the stomach showed chrome gastritis and chrome enteritis of long standing, 
quite similar to that seen in human adults who are alcohol addicts Liver showed some 
congestion and an increase in fibrous tissue changes Lungs and heart were grossly normal 
Kidney congested, capsule thickened, stripped with slight difficulty, some interstitial changes 
of a chronic nature observed Bram grossly normal except for a slight glazmg of tlio 
pia mater Eyes grossly normal except for some congestion of the choroid and retinal coats 
Microscopic examination confirmed the gross findings, winch indicate chronic changes produced 
by chronic alcoholism The changes observed in this ammal were not m any cay unusual 
from those seen in ciironic cases of ethyl alcohol intoxication 


ISOPROPYL ALCOHOL EXPERIMENTS ON HUMAN BEINGS 


Subject No l Mvle 
June SI loss 

Before Admimstration 

Sistobc blood pressure 125 

Diastolic blood pressure 78 

Pulse pressure 47 

Pulse 92 

Respiration 18 

Dose at 12 52 P ii of 20 c c 50 per cent solution isopropyl alcoliol by moutli 

Objectiie Symptoms 1 00 pm 

Systolic blood pressure 115 

Diastobc blood pressure 74 

Pulse pressure 41 

Pulse 88 

Respiration 18 

1 12 p M 

Systobc blood pressure 114 

Diastobc blood pressure 72 

Pulse pressure 42 

Pulse 72 

Respiration 20 

Symptoms as Reported by Subject 

12 52 P M Burning sensation in tliroat 
12 53 PM Sensation of warmth m stomach 


1 15 p M Sensation of warmth in stomach still present 
1 20 EM Eructation of gas 


July 5, loss 

Before Administration 12 27 p m 

Systolic blood pressure 

12 20 P M Diastobc blood pressure 

Pulse pressure 

12 27 PM Pulse 

Respiration 


120 

70 

50 

70 

18 
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Doso at 12 30 p u of 30 c c 50 pcf cent solution : 

ObjccU\e Symptoms 12 47 Pir 

SystoUi blood proasutc. 

Diastolic blood pressure _ — 

12 38 p M Pulse pressure 

isopropyl alcohol by mouth 

IIG 

70 

as 

12 47 PM 

Kespjration 

, 10 


12 o2 PM 



Systobc blood pressure - . 

108 


Diastohe blood pre sure — 

74 

12 52 Pul Q pressure - 

34 


Pulse — 

66 


Bespiration 

16 

Sjmptoms as Deported by Subject 


12 31 PM 

Burning scn‘>atrou in throat 


12 33 PM 

Sensation of warmtli m stoniach 


12 34 p M 

Eructation of gas 


12 38 PM 

Eructation of gas 


12 40 P M 

Sbght feeling of dizziiic « lids of eyes fetl hta\> 

12 47 P M 

Eructation of gas 


12 53 PM 

Eructation of gas 


1 30 PM 

Eructation of gas 



Juhj 6 19SS 


Before Adiiimistration 12 18 p m 



SystoLo blood pressure 

- Jlt» 


Diastolic blood prc«*?uro 

78 


Pulse pressure — 

- _ 38 


Pulse - 

80 


Respiration — - 

22 

Doso at 12 20 PM of 30 cc 50 per cent solution i.oi)rop\l alcohol by mouth 

Objectivfl Symptoms 12 3o p m 



Systolic blood pres uro 

lOS 


Diastolic blood pressure 

- - 70 

12 33 PM 

Pulse pressure — . - - - 

32 


Pulse 

- — 76 

12 50 p u 

Respiration — 

- 20 


12 50 P M 



Systolic blood pres ure — 

108 


Diastolic blood pr ssurc 

- 78 

12 48 PM 

Pulse pressure - 

30 


Pulse - 

_ - - 80 

12 50 PM 

Respiration - — - 

2^ 

Symptoms as Boported by Subject 


12 21 PM 

Bnming sensation in throat 


12 22 p M 

Sensation of warrotli in stomach 


12 23 p M 

Eructation of gas 


12 27 p M 

Eructation of gas. 


12 30 PM 

Sensation of ivannth about face 


12 37 PM. 

Sensation of hearineca of eyelids 


12 38 PM 

Eructation of gas 


12 50 P M 

Increasing heaviness of eves 



No other symptoms 
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July 7, 19S3 

Befoie Administration 13 55 p ii 

Systolic blood pressme 115 

Diastolic blood pressure SO 

Pulse pressure 35 

Pulse 74 

Respiration 18 

Dose at 12 56 P ir of 30 c c 50 per cent solution isopropil alcohol by mouth 
Objective Symptoms 1 11 p m 

Systolic blood pressure 100 

Diastolic blood pressure 76 

Pulse pressure 24 

Pulse 76 

Respiration 18 

1 26 PM 

SjstQlic blood pressure 124 

Diastolic blood piessure 76 

Pulse pressure 48 

Pulse 82 

Respiration 20 

1 37 PM 

Systolic blood pressure 102 

Dnstobc blood pressure 74 

Pulse pressure 28 

Symptoms as Reported by Subject 

12 56 P M Burning sensation in throat 
12 57 P M Eructation of gas 
1 04 P M Light feelmg in head 
1 00 PM Anesthetic feeling 
1 14 p M Feeling of heaviness of eyelids 
No other symptoms 

Unualjses for Acetone 

June 22, 1922, p M Verj good test 

June 23, 1922, A.M Trace 

Juno 24, 1922, 7 A.M Faint trace 

July 5, 1922, pm Good test 

July 6, 1922, a m Very good 

July 6, 1922, pm Strong, excellent test 

July 7, 1922, am Fair 

July 7, 1922, PM Good 

July 8, 1923, am Good 

July 8, 1922, pm Faint 

July 9, 1922, A M Faint 

July 9, 1922, pm Faint 

July 10, 1922, AM Faint 

July 10, 1922, PM Trace 

Julj 11, 1922, A M Faint trace 

Eye Examinations 

Juin, 31, 1333 

V O D = 20 15 c c = 20 15 

V O S = 20 100 c c = 20 15 

Fields normal for movement Fundi normal 
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June S6 19SS 

V O D = £0 15 with glass = 20 15 

V 0 S = 20 70 with gloss = 20 15 

Field normal lor form and motion Fundi normal 
No evidence of any change since last examination 


July 8 19SS 

E^cs exauinied Vision same Ko change m either eye 
SuBjiCT No 2 Male 
June SI 1923 

Before Adimnistratiou 

Systolic blood pressure llo 

Diastolic blood pressure 55 

Pulse pressure bO 

Pulso 84 

Ecapuatioa - _ 18 

Dose at 13 40 P m of 20 c c 50 per cent solution isopropyl alcohol by mouth 

Objcctiio Symptoms 12 55 p ii 

Sjstolic blood pressure 106 

Diastolic blood pressure - - 48 

Pulso pressure - — - - - 53 

Pulse - - - 68 

Bespiration « IG 

1 08 PM 

Systolic blood picssure— - 104 

DiostoUc blood pressure _ 48 

Pulso pressure , . 50 

Pulso - 72 

Eespiration - - - - 16 

Symptoms as Heported by Subiect 

12 40 P ir Burning sensation in mouth and stomach 


12 48 PM Dull ache in stomoch slight lightheaded «icnsation and vcr> slight 
dizziness beginning of feeling of warmth to bodj 
12 52 P M Sbgbt bitemporal headache 
1 00 P M Headache very slight 
1 05 P M Dizziness almost gone 
1 11 p M. Headache disappeared 

1 15 pm Slight feeling of mental and physical dullness aro only symptoms 


noticeable 

July 5 1922 

Before Administration 13 20 P M 

Systolic blood pressure 117 

12 15 P M Diastolic blood pressure — 55 

Pulse pressure — — 02 

12 20 P If Eeopiration 20 

Pulse — — 70 

Dose at 12 27 p m of 30 c c 50 per cent solution isopropyl alcohol by mouth 
Objective Symptoms 12 40 pm 

Systolic blood pressure — — 06 

12 33 P M Diastolic blood pressure 54 

Pulso pressure 42 

Pulse 70 

12 40 P M Respiration - — - — - — — — — — — - 14 
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12 56 PSl 


Systolic blood pressure 9S 

12 48 P xr Diastolic blood pressure 50 

Pulse pressure 42 

Pulse 08 

12 56 P II Eespiration 16 

Symptoms as Eeported by Subject 


12 27 P II Burning sensation from mouth to stomach 
12 33 P M Sbght eructation of gas 
12 37 P II Peeling of sbght dizziness 

12 42 p M Sensation of bght headedness, \ery slight headache Eyes feel heaij 
with desire to close them 
12 47 P II Began to feel sleepy 

12 57 P M More dizzy and much more sleepy, sleepiness progressing Sleepj 
until about 3 P si No other symptoms after 3 p si 


July 6, 10S3 

Before Admimstratiou 

Systolic blood piessure 98 

Diastolic blood pressure 58 

12 24 P SI Pulse pressure 40 

Pulse 76 

Respiration 16 

Dose at 12 24 p si of 30 c c 50 per cent isopropjl alcohol solution by mouth 

Objective Symptoms 12 39 P si 

Systobc blood pressure 94 

Diastolic blood pressure 48 

12 55 P SI Pulse pressure 44 

Pulse 78 

Respiration 20 

12 55 psi 

Systobc blood pressuie 96 

Diastobc blood pressure 52 

12 55 P SI Pulse pressure 44 

Pulse 80 

Respiration 20 

Symptoms as Reported by Subject 

12 26 P sr Burmng sensation in throat 

12 29 PSI Peeling of uarmth in stomach 
12 30 P sr Peeling of haziness and dizziness 


12 35 PSI Head feels very heavy Sensation of warmth all oicr bods 

12 40 PSI Increasing dizziness, head feels large and full 

12 46 P sr Cannot walk a str light line 

12 48 PSI No headache at all, feel sleepy and head feels larger and heaiier 

1 30 P SI Very sbght drowsiness remainmg 

2 00 P sr Cessation of aU symptoms 


July 7, 19S2 

Before Administration 12 52 P si 

Systolic blood pressure 

Diastobc blood pressure 

12 52 P sr Pulse pressure 

Pulse 

Respiration 


100 

50 

50 

74 

18 
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Dose at 12 54 P ir of 30 c c 50 per cent solutioa isopropyl alcohol b> mouth 


Objective Symptoms 1 09 pm 

Systolic blood prc^^sure 100 

Diastolic blood prossutc 44 

1 09 p M Pulse pressure 50 

Pulso 66 

Bespiration 18 

1 24 pu 

Systolic blood pressure 9b 

Diastolic blood pressure 42 

1 24 P 11 Pulse pressure _ - 54 

Pulso 64 

Respiration lb 

1 u3 PM 

Systolic blood pressure— 94 

1 33 p ir Diastolic blood pressure . _ , _ 48 

Pulso pressure _ — _ , — _ , - - 46 

Symptoms as Reported by Subject 


12 55 p if Bumuig sou atiou m throat and warmth in stomach Eructations 
of gas 

1 15 p it Do not fool any of the sjouptoms of dizziness bghtheadedness a 
in provioua eipenments 

1 25 p if Very slight feeling of lightness in head and fullness in eyes 
1 45 p if Cessation of all symptom No further symptoms 


Unnalyses for Acetone 

Juno 22, 1922, 6 pm Very good test 
Juno 23, 1922, 7 a if teiy good test 
Juno 24, 1922 7 \ u good test 
July 5, 1922, f m Trace 
July 6, 1922, A.M Good test 
July 6, 1922 p if Good 
July 7, 1922, Ail ^ory stiong 
July 7, 1922 PM 1 cry good 

July 8, 192^, A-il Good 

July 8, 1923, P if Faint 

July 9, 1922 a m Faint 

July 9, 1922 p m Faint 

July 10, 1922, \M Faint 

July 10, 192i- P M None 

July 11, 1922, A.ir None 
Eye Eiaminatiojis 


June SI loss 


V O D = 20-30 -1 = 20-30 with glass 

V 0 S = 20-30 -1 = 20-30 with glass 
Fields normal for movement Fundi normal 


June S6 10S2 

V 0 D = 20-20 -3 = 20-20 with glass 

V O S = 20-20 -1 r= 20-20 with glass 

Fields normal for movement and motion Fundi normal 
No oiidcncc of any chango since la t eiaimnation 
July 8 toss 

Eyes examined Vision better No change in eye 
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Subject No 3 Male 
July S, 1922 

Before Administration 12 31 p m 

Systolic blood pressure 110 

12 25 p M Diastolic blood pressure 62 

Pulse pressure 48 

Pulse 62 

12 31 p M Respiration 20 

Dose at 12 35 P ii. of 30 e c 50 per cent solution isopropyl alcohol by mouth 

Objective Symptoms 12 40 P m 

Systolic blood pressure 100 

Diastolic blood pressure 62 

Pulse pressure 38 

Pulse 66 

Respiration 16 


1 05 PM 

Systolic blood pressure 

12 57 p M Diastobc blood pressure 

Pulse pressure 

Pulse 

1 05 P M Respiration 

Symptoms as Reported by Subject 

12 35 P M Burning taste, burning sensation in nostiils 
12 36 p M Sense of warmth in esophagus and stomach 
12 39 P M Eructation of gas 

12 45 P M Slight sensation of lightness of head when standing 
12 52 P M Slight dizzmess 
12 56 p M Slight drowsiness 
1 30 P M Drowsiness and dizziness disappeared 

3 15 PM Slight headache (frontal) especially about e>es, eructations of gas 
7 00 p M Headache quite severe 


102 

64 

38 

60 

14 


July 6, 1922 

Before Administration 12 15 P M 

Systolic blood pressure 108 

12 13 P M Diastolic blood pressure 62 

Pulse pressure 46 

Pulse 60 

12 15 P M Respiration 20 


Dose at 12 18 p M of 30 c c 50 per cent solution isopropyl alcohol by mouth 


Objective Symptoms 12 35 p m 


Systolic blood pressure 92 

12 29 PM Diastobc blood pressure 60 

Pulse pressure 32 

Pulse 32 

12 35 P M Respiration 13 


12 47 PM 

Systobc blood pressure 

12 44 P M Diastolic blood pressure 

Pulse pressure 

12 47 PM Pulse 

Respiration 


88 

66 

22 

60 

20 
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1 00 PM 

Systolic blood pressure 9S 

Diastolic blood pressure 68 

Pulse pressure 30 


SjTuptoms Eeported by Subject 

12 19 r M. Burning sensation in esophagus and stomach, sense of warmth m stom 
ach 

12 32 p M Slight dizzinc a 

12 35 p ii Hca\y feeling about ejea 

12 14 p M Sensation of mtosicatiou 

1 00 p M Slight headache 

2 10 P ii Disappearance of all s>’inpton)3 


July 7 19^2 

Before Administration 12 44 P m 

Systolic blood pressure 105 

Diastolic blood pressure Go 

Pulso pressure 40 

Fulso 06 

Ecspiration 18 

Dose at 12 49 pm of 30 cc 50 per cent solution isopropyl alcohol by mouth. 
Objective Symptoms 1 04 pm 

Systolic blood pre sure — — - 98 

Diastolic blood pressure 70 

Pulse pressure 28 

Pulse CO 

Eespiratiou - 16 

1 19 PM 

Systolic blood pressure. . — 100 

Diastolic blood pressure . — 6C 

Pulso pressure . . - _ 34 

Polso 60 

Bespiration — — 10 

Symptoms Eeported by Subject 

12 50 p M Burning sensation m esophagus and stomach 


12 5S p M Sensation of light feeling m head eructation of gas 
1 11 p M Slight dizziness and heaviness of eyelidi 
1 30 p M Cessation of symptoms 


Drmal>sc3 for Vectono 



July 

5, 1922, P M 

Very good 

July 

6, 1922, A M 

Good test 

July 

6, 1922 PM 

Good 

July 

7, 1922, A,M 

Verj good 

July 

7, 1922 PM 

Good 

July 

8, 1922 A M 

Good 

July 

8, 1922 PM 

Marked trace 

July 

9 1922, AIL 

Faint 

July 

9, 1922 PM 

Faint 

July 

10, 1922 A M 

Faint 

July 10 1922 p M 

None 

July 11 1922 A M 

Very faint 


Eye Examinations 


July 8 19S2 

V 0 D 20-20 with glass 20-30 
\ 0 S 20-20 with glass 20-30 
No pathologic change noted in either eye 
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' Sdbject No 4 Male 


Jipnl 22, 1022 


Before Administration 

Pulse 72 

Kespiration 26 


Dose at 12 20 p M of 10 e c isopropyl alcohol by mouth 
Objective Symptoms 12 37 p jr 

Pulse 

Respiration 

12 45 PM 

Pulse 

Respiration 

Symptoms as Reported by Patient 

12 37 PM Sbght sensation of flush Ejes feel heavy 
Very slight divzmess on standing 
Sensation of warmth general 
hldd sensation of dryness of month 


1 30 PM 

Slight nausea in stomach 

2 00 PM 

Dull headache (slight) 

2 40 PM 

Voided cloudy urine 

3 15 PM 

Headache gone, food taken 

5 25 PM 

Voided cloudy unne 

7 00 PM 

Voided slightly clouded mine 

10 00 PM 

Voided clear unne 


April 23, 1922 

1 00 A.M 

Voided clear urine 

7 30 AM 

Voided clear urine 

g 30 A.M 

Voided clear unne 

12 00 NOON 

Voided clear urine 


80 

26 

78 

24 


July 5, 1922 

Before Administration 12 28 p m 

Systolic blood pressure 102 

Diastobc blood pressure 70 

Pulse pressure 32 

Pulse 72 

Respiration 22 

Dose at 12 38 P M of 30 c c 50 per cent solution isopropyl alcohol by mouth 

Objective Symptoms 12 45 p M 

Systolic blood pressure 88 

Diastolic blood pressure 62 

Pulse pressure 26 

Pulse 

Respiration 24 


1 00 PM 

Systobc blood pressure 

Diastolic blood pressure 

Pulse pressuie 

Pulse 

Respiration 

Symptoms as Reported by Subject 

12 40 P M Slight burning sensation m stomach. 
12 42 P M Eructation of gas 


90 

65 

25 

80 

24 
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13 43 PU Fechog of dizziness 
13 44 p If Binging sensatiou in cars 

12 45 p ir Anesthetic feeling to skin 

13 46 p If Feeling of dizziness subsiding, ringing sensation in ears gone 
13 54 r If Feeling of drovsincss, gas in stomacU 

12 57 r If Normal feeling returning 
1 20 p if Headache and increased drowsiness 
3 30 F If Serera headache and drowsiness 
Slept from 7 15 p m until 5 05 A.ir , awoke wtli headache voided clear urine 
Summary of night AVas \ery dopy all evening went to bed with a dull headache Slept 
very well awoko with the same headache, dry throat, no loss of appetite 


0 00 p if Julj 6, 1022 Headacho gone 
duly C 19S^ 

Before Administration 13 10 p m 

Systolic blood pressure^ 94 

Diastolic blood pressure - 66 

Pulso pressure 28 

Pulse 80 

Ecspiration 24 

Dose at 12 13 pir of 30 cc 50 per cent solution isopropyl alcohol by month 
ObjectiVQ Symptoms 12 25 PJf 

Systolic blood pressure 06 

Dnstobc blood pre^isurc- — 72 

Pulse pressure — 24 

Pulse — SO 

Ecspiration — — 22 

13 43 P u 

Systolic blood pressure — — 95 

Diastolic blood pressure. — 70 

Pulse pressure — 25 

Pulse - 72 

Bespiiatioo 24 


Symptoms as Beported by Subject 

12 10 p ii. Slight burning sensation m stomach 

12 10 P4r Eructation of gas 

12 23 P If Slight sensation of dizziness 

12 28 P If Increased dizziness — numbness 

12 31 p \f Warm sensation over body 

12 u2 PAr Dizziness lessening 

12 35 P if Slight nausea in stomich 

12 37 P if Feeling of drowsiness 

12 S8 P ir Feeling of drowsiness increasing 

12 47 P lx Normal feeling returning 

1 30 P If All effect wearing off 

2 30 p if No effect Feel normal 

July 7 19SS 

Before Administration 12 54 PM 

Systolic blood pressurc..^-^ 98 

Diastolic blood pressure. 70 

Pulse pressure — 28 

Pul’^e 80 

Eespiration - - 20 

Doao at 12 59 pir of 30 cc. 50 per cent solution isopropyl alcohol by mouth 
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Objective Symptoms 1 14 pm 


Svstobe blood pressure 100 

Diastobc blood pressure 72 

Pulse pressure 28 

Pulse S3 

Respiration 20 

1 29 PM 

Systolic blood pressuie 96 

Diastobc blood pressure 70 

Pulse pressure 26 

Pulse SO 

Respiration 22 

1 40 PM 

Pulse 78 

Respiration 18 

Symptoms as Reported by Subject 


12 59 P M Tastes very hot, leaving burning sensation in throat 
1 02 P M Burning sensation in stomach 
1 03 P M Slight dizziness 

1 04 P M Increased dizziness with iinging sensation in ears 

1 05 P M Dizziness lessening, with perspiration 

1 06 P M Increased ringing sensation in ears 

1 07 P M Anesthetic feeling to body 

1 08 PM Increased feeling of numbness 

1 11 p M Eructation of gas 

1 17 P M Increased sensation of dizziness 

1 20 p M Slight inclination to giddiness 

1 25 F 3r Normal feeling returning 

1 30 p M Normal feeling after bmch at this time 

1 30 P M to midmght Excessive odor of whiskey to breath 

Uiinalysis for Acetone 

July 5, 1922, p m Very good test 

July 6, 1922, A M Good test 

July 6, 1922, P M None submitted 

July 7, 1922, A M Good test 

July 7, 1922, P M Fair 

July 8, 1922, A m Fair 

July 8, 1922, P M Marked trace 

July 9, 1922, A M Faint 

July 9, 1922, pm Famt 

July 10, 1922 None submitted 


Eye Examinations 

Apiil 2S, 1933 

Eyes exammed and found normal Attention caUed to grave possibilities in experiment 
mg with humans with alcohols— patient did not seem to appreciate possibilities according 
to oculist 

Julij e, 1033 


V O D 20-30 with glass 20-30 
VOS 20-25 uith glass 20-30 
Fields normal for movement Fundi normal 


July 8, 1932 

Eyes examined No changes of pathologic nature noted 
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Subject Ivo 5 JIai-e 
June 19SJ 

Before Admmjstration 

Systolic blood picssure 108 

Diastolic blood pressure 80 

Pulse pressure 2S 

Pulso OS 

Respiration 24 

Dose at 12 37 pm of 20 cc, 50 per cent solution j oprop>I alcohol b> mouth 
Objective Symptoms 12 10 ru 

Systolic blood pressure lOO 

Diastolic blood pro sure _ _ 80 

Pulso pressure - 20 

Pulso - _ 76 

Respiration _ 2S 

1 01 PM 

Systolic blood pressure _ _ 106 

Diastolic blood pressure SO 

Pulse pressure _ . - _ _ 26 

Pulse _ - 72 

Re«!piration — - 16 

Sjniptoma as Reported by Subject 


12 39 PM Scu«ation of warmth tu stomach ^icusation of dizziiiL«s and slight loss 
of tactile sensation in Ungers 

12 50 p M Warmth m stomach still persist Still somewhat dirzj I/>ss of sen 
sation in fingers still present 
1 05 p It Slight headache 

1 15 p M Headache somewhat incicascd but sensation of numbness leaving 
fingers. Feeling somewhat * dopy '' 

3 30 p If Hcadacho decreasing and feeling practically normal 
Urinalyses for Acetone 

Juno 22, 1922, 7 oO P M Very good test 

June 23, 1922 9 20 A M ^er} good test 

June 23, 1922 8 00 PM Iracc 

Juno 24, 1922 9 00 A.M Nono 

Ejo EMiuiinations 


June 2S 19SS 


Fields normal for movement Fundi normal 


July 8 1022 
All examinationa uomial 


Subject No 6 Female 
July 14 192S 

Before \dmini tration 2 3 S pm 

Sjstolic blood prt^<4ure - 132 

Diastolic blood pic* urc — _ _ SO 

Pulse pressure - — — 52 

Pulse - - SO 

Respiration _ - - — _ IS 

Dose at I 50 of 30 c c 50 per cent solution isopropyl alcohol by mouth 
Objective Symptoms 2 18 p m 

Systolic blood pressure _ - 324 

Diastolic blood pressure _ — — — 7S 

Pulse pressure -iO 

Pulse - - 70 

Respiration — — 38 
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2 23 PIT 

Systolic blood pressure 108 

Diastobc blood pressure 72 

Pulse pressure 36 

Pulse 80 

Respiration 20 

Symptoms as Reported by Subject 


1 40 P ir Disagreeable taste, afterwards resembling whiskey taste 

2 15 P M Sensation of waimtii, sbght tingling sensation m hands and feet which 

spreads over body and becomes slightly accelerated 

2 15 P SI Eructation of gas with smoky taste, disappearance of sensation of wry 

neck 

3 15 P M Sensation of pressure on top of head, feeling of relaxation ivith cold, 

clammy perspiration over body 

4 00 p M Headache, not severe, also sbght nausea 

5 30 P II Sensation of hunger and thirst, duiner 

7 00 p M Normal feeling with exception of sensation of sbght pressure on top 
of head, metallic taste in mouth all afternoon, increase of saliva, 
kidneys very active, amount of urine increased 

Urinalysis for Acetone 

July 14, 1922, a m None 
July 14, 1922, pm Good test 
July 15, 1922, a m Very good 
July 15, 1922, pm Fan 
July 10, 1922, AM None 
July 16, 1922, p m Very faint 
July 17, 1922, A M None 


SuBJFcr No 7 Female 

July U, 192S 

Before Administration 1 48 P m 

Systolic blood pressure 120 

Diastobc blood pressure 84 

Pulse pressure 36 

Pulse 72 

Respiration 24 

Dose at 1 55 p m of 30 cc 50 per cent solution isopropyl alcohol by mouth 

Objective Symptoms 2 12 p m 

Systolic blood pressure 118 

Diastobc blood pressure 76 

Pulse pressure 42 

Pulse 80 

Respiration 24 


2 27 PM 

Systolic blood pressure 

Diastobc blood pressure 

Pulse pressure 

Pulse 

Respiration 

Symptoms as Reported by Subject 


112 

74 

38 

76 

24 


Dose at 1 55 P M No symptoms from medicine for ten minutes except sbght stinging 
sensations to mouth After ten minutes hands became cold and clammy and perspiration broke 
out over chest and head, particularly upper bp Thirty minutes after a sense of bghtncs 
(rather sbght) was experienced m the head and a rather carefree feeling, also a sbght 
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tmgbng sensatioa in legs and arms wlucU romomcd for about t^^o hours No further symp 
toms until 4 30 a u, Julj 15; 1922; when she awoke with a very severe headache which could 
only be relieved with 10 grains of aspirin No othor symptoms 
Urinalyses for Acetone 

July 14, 1922, v ir None 
July 14; 1922; Pit Good test 
July 15 1922 A ir Good 
July 15, 1922, P it Not collected 
July 16, 1922, A it Not collected 
July 16, 1922, p II Not collected 
July 17 1922 A ii None 


STUDIES ONo^EPHKITlS* 

I PHYSIOLOGIC AND ANATOMIC CHANGES FOLLOWING 
TEilPORARY ISCHEmA OF THE laDNEYS 


By E T McEneryjMS MD Jacob Meveu MD,andA C Ivr MD 
Chicago III 


'T^HIS work was undertaken as preliminary to the studj of gastric secre 
A tory changes which occur in nephritis As w e desired to produce a neph 
ntis without using to\ms or chemicals which per se might alter gastric 
secretion, we studied tlic effects of temporary occlusion of the renal hlood 
Aessels on the kidney, hoping thereby to pioduce a condition simulating 
nephritis 

Ro^vntree, Pitz and Geraglit\® revicned the hteiature up to 1913 and 
concluded that three facts had been established, namely, that following the 
complete or partial obstruction of the Aenous return from the kidney there 
results (a) albuminuria (b) hematuria if the lumen of the vein be gieatly 
narrowed, and (c) the appeaiance of epithelial cells singly, in groups, or as 
casts in the urine 

They found, on occluding the vein sufficiently to cause a congestion of 
considerable degree, that albuminuria occurred almost constantly that casts 
and red cells were usually present and that the phthalein and sodium chio 
ride elimination was decreased as was sometimes the amount of urine They 
also found that sometimes more urine (Ioav solids) was evereted from the 
congested kidney than from the normal Icidnca In some cases on histologic 
examination they found in the chronically congested 1 idncy small abscesses 
and m one case, an increase in connectiac tissue but on the whole they con 
eluded that ^'chronic passne congestion of varying intensity is produced 
without an accompanying chronic nephritis Guthrie* found that complete 
ischemia of the cat^s kidney for ten minutes was much less harmful than per 
fusion of the kidney with normal saline or Ringer ^3 solution In one instance 
he observed almost complete degeneration of a kidney that had been perfused 
for ab out nine minutes Disendratli and Strauss^ obser\ed that temporary 
Received for publication July 10 19 6 

*Toni the Hull Physiological Laboratorj The Unlvcrsltj of Chicago 
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compiession of the leiial vessels of labbits for thiity minutes oi less caused 
veiy slight changes, but if continued foi foity-five minutes oi moie, defimte 
parenchymatous degeneration and mteistitial mfiltiation resulted Many ob 
seivers— Litten,= Thoiel,^“ Foa,= hlacNider,® Bradford^— have studied and de 
scribed the anatomic picture lesultmg from permanently ligating and clamp- 
ing for long periods (one and one-half to twenty-foui horns), all the kidney 
vessels or various blanches of them More lecently Maishall and Ciane‘ 
have lepoited that anemia of the kidney of short duiation does not cause a 
prolonged anuria, and that anemia of one to thiee minutes has no effect on 
exeietion of uiine except for the appeaianee of protein in the mine Thej^ 
found, however, that an anemia of twenty to twenty-five minutes caused de 
Cl ease in the elimination of uiea, phosphate, sulphate, cieatinme and am- 
monia Stoll and Carlson” peifoimed a great numbei of expeiunents and 
found that anemia of the kidney foi peiiods of fiom one to twenty mmutes, 
caused anuria for vaiying peiiods followmg the lelease of the clamped ves- 
sels, and that the urine when it did appeal, was distmctly dilute m charactei 
They further obseived a piolonged spasm of the lenal vessels on releasing the 
renal artery aftei occlusion 

No obseivations have been made on the blood urea following ischemia of 
the kidneys, and the mine changes have not been followed foi a long period 
of time following tempoiaiy occlusion (thirty to forty-five mmutes) 

METHODS 

Female dogs were operated on (perineorrhaphy) in such a manner as to 
expose the uiethial orifice Such animals could be easily and aseptically 
catheteiized The dogs weie put on a standard maintenance diet consisting 
of meat, bread and milk ( Conti ol observations weie made for fiom five to 
ten days prior to the opeiation at which the lenal vessels were occluded) 

Blood urea was deteimined by Marshall’s mease method The specific 
gravity, acidity, chlorides, albumin, urea, and total nitrogen of the urme 
were determined The elimination of phenolsulphonephthalein by the kid- 
neys was studied, 250 c c of water being given by stomach tube piior to 
injecting the dye 

The blood vessels weie occluded with a “bull-dog” clamp The vessels 
between the clamp and kidney were palpated foi pulsation aftei damping 
and before removal of the clamp, in order to make certain that the clamp was 
and had been functioning Occlusion was maintained foi periods varying 
from one-half an hour to one horn, the abdomen being temporarily closed to 
prevent exposure of the mtestmes 

RESXmTS 

We have made observations on twenty dogs following occlusion of the 
vessels of the kidney foi varying periods In eight dogs, the blood urea was 
determined, the urine analyzed, and the phenolsulphonephthalein elimination 
followed, frequently In twelve dogs the vessels of both kidneys were clamped 
for forty-five minutes, but only the objective symptoms, dye elimination, and 
pathologic anatomy were obseived 



STUDIES ON NEPUIUTIS 


351 


We will gi%e very brief protocols of the eight dogs that we studied lu 
more detail The chlorides aie expressed in grams pei 100 o c , the albumin, 
lu grams per liter (Esbaeh) , the pheuolsnlplionephthalem elimination, in pei 
cent eliminated in tiio hours, and the blood uiea, in grams per 100 ee 
Protocol Dog Vessela of botli occluded for tliirty uuoutos 

Nov 21 to Dec S Preliminary control period on a maintenance diet Quantity of 
urmc, 100 to 190 cc sp 1040 to 1080 chlorides, 12 to 3 3, no albumin, no sugar, 
phcnoUulphonepIithalem chmmatiou 90 to Oo, blood urtn 0 028 to 0 030 
Dec 8 Occluded blood \esscl3 of both kidneys for one half an hour 
Dec 9 Eightj two cc unno by catheter, sp j,r lOoO chlondus 10 albumin, 0 4 
no sugar, plicjioIsulpIioncphtJialcm cliniinntion S7 blood uica, 0 077, anorexia, and some 
vomiting 

Dec 23 UnuCf 97 cc sp gr lOoO ch}oti<li‘t O8o albumin 04 no sugar, plunol 
sulphoncphtlialem chnunation 3 0 



Ultr the right kidney of Dog 

ular Oiled with h) aline niaterinl an I r d blood corpu clc 


showing two dllutL 1 gloiin.r 
with absence of the glonici 


Dec 15 Unno, 00 c c albumin 2 b blood urea 0 007 DOo is losing wreight Does 
Dot eat mueli and vomits occasiouall) 

Dec 15 to Jan 3 Average amount of unuc (0 cc 

Jan 3 Thirteen c c of unne by catheter 'ip gr 101 > chlornlcs 0 67 albumin, 2 0 
plienolsulphonephthalem elimination 60 blood urea 0 130 very depre •'Od and weak coma 
but no convuUons 

Jan 4 Death Vutopsy No grew pathology present except that observed in the 
1 Jieya Kidney vessels normal Left kidney was less than half the normal size Right 
ey was normal m size and there were no gro^a changes on section Histology Left 
^ areas of hyaline degeneration congestion of and old hemorrhages about the 

W of hcmotoidin) multiple small ab cesws chiefly m tho medulla Many 

lar*^! contain thrombi some of which are being organized Right kidney shows cellu 

t 0 ntus and casts present in a few of the tubules. Tubular epithelium in places shows 
ra ion and desquamation \. few of tho glomeruli show degenerative changes but 
Ds marked as those m the tubules There is some increase in medullary con 

“Active tissue 
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Protocol, Dog 3 — ^Vessels of both kidneys occluded for forty fi\e minutes, followed six 
months later by removal of one kidney and trauma of the other 

Dec 24 to 27 Fielimmary control period on a mamtenance diet Quantity of urine, 
150 to 175 e c , sp gr , 1040, chlorides, 135 to 166, no albumin, no sugar, phenolsul 
phonephthalem ebmination, 90 to 95 , blood urea, 0 040 to 0 043 Weight 11 8 kg 
Dec 27 Occluded vessels of both kidneys forty five min 

Deo 28 No spontaneous urine Forty five cc unne by catheter, sp gr, 1050, chlo 
rides, 0 S3, albumin, 1 6, no sugar, phenolsulphonephthalein elimination, 40, blood urea, 0 043, 
anorexia, but no vomiting 

Dec 31 Quantity, 275 o c , sp gr, 1030, clilorides, 0 99, albumin, 0 5, phenolsul 
phonephthalem ebmination, 80, blood urea, 0 030, appetite normal 
Dec 31 to March 12 Observed daily Normal 

March 12 Quantity, 300 cc, sp gr, 1035, chlorides, 0 65, albumin, 0 5, phenolsul 
phonephthalem elimination, 70 

May 20 Quantity, 425 cc , chlorides, 0 45, albumin, negative, phenolsulphonephthal 
em ebmination, 68, blood urea, 0 04 Animal in splendid condition 

June 25 Same as above, except for phenolsulphonephthalem elimination, which is now 61 



Fiff 2 — Microphotoffraph from the left conti acted kldnej of Dog 2 showing hemor- 
rhage Into the glomeiular tuft and about the tubules and hj aline degeneiation of the tubular 
epithelium Other portions of the same section show connective tissue and Ijmphocjtic 
infiltration about the glomeruli and hj aline material in the tubules 


July 17 Quantity, 325 c c , sp gr, 1040, chlorides, 0 88, albumin, negative, phenol 
sulphonephthalem ebmmation, 64, blood urea, 0 035, physical condition excellent, weight, 
16 2 kg 

July 22 Operation. Left kidney, which was less than one half the normal size, was 
removed Kidney Vessels normal The right kidney was bound to the liver and intestine by 
adhesions, which were severed 

July 23 Thirty five cc of unne by catheter, sp gr, 1055, chlorides, 0 76, albunuii, 
0 5, phenolsulphonephthalem elimination, 42, blood urea, 0 030 

July 24 Unne, 445 c c , sp gr, 1040, chlorides, 0 71, albumin, 0 5, phenolsul 
phonephthalem elimination, 57, blood urea, 0 076 Dog does not eat and has an abscess of 
the mammary gland 

July 26 Unne, 325 c c , sp gr, 1030, ehloiides, 0 21, albumin, 10, phenolsidphone 
phthalem ebmmation, 34, blood urea, 0141, dog vonuts and does not eat 

July 28 Death Autopsy Peritonitis secondary to abscess of mammary gland, which 
mfeeted the abdommal incision The remaimng kidney was of normal size, soft m consi^ 
ency, congested, and the pelvis contained pus Histology The left kidney which was re- 
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moved at the operation shows an increase in connective tissue in areas chiefly in the medulla. 
There is qu increase in the connective tissue about some of the glomcruh 
Protocol Dog -t — 'Vessels of both kidnejs occluded for one liour 
Jan 8 to 21 Prelirainarj control period on diet Quantity of urine, oOO to 350 sp 
gr ^ 1020 to 1035, chlondcs, 0 GO to 107, blood urea 0 032 to 0 050, no albumin, sugar 
negative phenolsulphonephthaJeia elimination 70 to 75 

Jan 21 Occluded blood vessels of both kiducjs for one hour Body weight, 8 5 Kg 
Jan 22 Anuria for twenty four hours Bnnhs water but vomits 
Jan 23 Some voniiting and anorovm Quantitj of unne, 190 c.c ‘<p gr 1015, 
chlorides, 0 31, blood urea, 0J21 albumin 05 no sugar phcnolsulphoaephthalcm ehnnna 
tioD, la, urino sediment, nnny kidney cells few polymorph no casts or red blood cell^, 
mucous shreds 

Jan 25 to Feb 3 Quantitj of urine 350 to 550 c c other findings about the same as 
fihina cicept for phenolsulphonephthaJcm ehmmntioii nhielj is ^3 Bog la losing weight and 
hn 1 very poor appetite 



3 — Mlcrophotoeraph from the left Kfdnej of Doff 3 short Jnsr an Increase In the connectivo 
tissue about the ffloiiierulus. 


Feb 9 Urine quantity, 300 cc sp gr, 10-0, chlorides 10, blood urea, 0 070 
albumin, 0 05 phcnolsulphonophthalem elimination OG Bog has gained weight and has a 
normal appetite 

Feb 9 to Vpnl 9 Observations continued as above weight 10 8 kg 
April 9 to July 8 Quantity of uriue 42o to G50 cc sp gr 1020 to 1025, chlorides, 
0 7 to 0 9, blood urea, 0 040, albumin negative phenolsulphonephtlialcm elimination 67 
July 11 Pog accidentally killed Both iidncjs were white and contracted bat only 
slightly less thin normal in sizi. The cortex was pitted with areas of pale dense tough tis 
sue No tissue was saved for histologic examination Kcnal arteries and veins normal 


Protocol Dog S — Vessels of both kidnojs occluded for one hour 

Feb 8 to Feb 13 Preliminary control ponod on diet Quantity of unne, 430 to 450 
sp gr, 1010 to 1015 chlorides, 10 to 125 blood urea, 0 034 to 0 044, no albumin, 
pbcnolsulphonephthalein elimination, 85 to 8S weight 11 2 kg 
Feb 14 Occluded blood vessels for one hour 
Feb 15 Anuna and some vonuting 

Feb 16 Quantity, 100 cc sp gr, 1008 chloride^ 0 23 blood urea, 0 12S albumin, 
0 5 no sugar phenolsulphonephthalcm elimination, 34 T)og docs not eat. 

Feb 18 to 20 Quantity 250 to 375 c.c sp gr , 1011 to 1012 chlondcs 0 34 to 0 Go 
d urea 0 055 to 0 0j6 albumin, 0 5, phenolsulphonephthalcm elimination 69 Smear of 
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urine sediment, renal cells, cellular casts, led blood cells and a few polymorphs Dog does 
not eat 

Deb 23 Quantity, 140 c c , sp gi , 1018, chlorides, 0 35, blood urea, 0 093, albumin, 
1 2o Smear of urine sediment, renal cells, but no blood Anorexia and some vomiting 
Deb 25 Same as above, except for albumin, wluch is 1 5 Weight of dog, 9 4 kg 
V omiting dailj 

Deb 27 Vomiting Maiked weakness and depression, followed bj coma 
Deb 28 Dog died Autopsy The left kidney is of noimal size On section it pre 
sents evidence of congestion and several small areas that appear to be necrotic. The nglit 
kidney is about half normal in size and has a pitted and speckled appearance On section, 
many areas resembling small abscesses are seen Approximately one fourth of the kidney 
appears normal grossly Renal arteries and vems normal The pelvis of each kidney contains 
a small quantity of turbid fluid, but there is no evidence of inflammation Unnaiy bladder 
normal Ten c c of bloody fluid is m the pericardial space The valve cusps are hyperemic. 
Dive c c of clear flmd is present in each pleural caiity The lungs markedly are everywhere 
edematous and congested Ecchymotic hemorrhages aie present in the mucous membrane of 
the stomach and colon The brain is congested and more moist than normal 


Pig 



4 — Microphotograph from the right kidney of Dog 5 sho-wing marked degeneiation of 
the tubular epithelium and hyaline material m the lumen of the tubules 


Histology of kidneys Right kidney Blood vessels of pyramids congested Marked 
degenerative changes aie present in some tubules Hyaline degeneration is present m con 
voluted portion of other tubules There aie areas of tubulai necrosis that are beginnmg to 
become calcified Hyaline and cellular casts are present in some tubules Left kidney 
There are a few tubules that show degenerative changes, and a few areas of tubular necrosis 
showmg evidence of calcification Some of the glomeruli are hemorrhagic and white blood 
cells can be seen in the proximal tubules The walls of the blood vessels are thickened m 
both kidneys and a few thrombi can be seen in the smaR arteries 


Protocol, Dag fi— Blood vessels of both kidneys occluded one hour 
Deb 25 to March 3 Preliminaiy control period on diet Quantity of unue, 710 to 
825 ec , sp gr, 1020 to 1023, ehlorides, 0 50 to 15, blood urea, 0 034 to 0 037, no albumin, 
no sugar, phenolsulphonephthalem ehmmation, 92 to 94 

March 3 Occluded vessels of both kidneys for one hour 
March 4 Does not eat, but vomits occasionally 

March 5 Quantity, 910 c c , sp gr, 1007, chlorides, 0 25, blood urea, 0136, album. , 
125, sugar, negative, phenolsulphonephthalem elimmation, 47 
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March, G Quantity, 400 c c , sp gr, 1011, cUotkIcs, 0 25, blood urea, 0103, albumin, 
0 5 Dog does not eat and i omits oceasiouallj Unna sediment contains ronnl cells but no 
casts, 

March 8 Quantity 300 e c., sp gr, 1008 othcrrviso as aboie except blood urea, uhich 
js 0 145, and chloride^, 0 10 

March 10 Docs not cat drinhs nmeh water and \omits occasionally Quantity, 850 
c c , sp gr, 1008 albumin, 0 75, blood urea 0 300 urme chlorides, 010 

March 12 Same as above Blood urea, 02ot« phenolsulphonephthaJcin ebmmation, 33 
March 13 Since the dog was apparently rn terminal coma, ho iras killed Autopsy 
The right kidnej is approtimatolj a fourth smaller than the loft Tho cortex is anemic and 
the pyramids congested The loft kidney appears normal grossly No other gro s pathology 
was evident Histology Eight kiduej AHnv hyaline ca ts are in the tubules of the cortex. 
Tlicro are many moio in tho tubules of the medulla. few glomeruli show slight hyaline 
degeneration. Thera are many small areas of small bmphocvtic infiltration in tho cortex 
chiefly located near and about tho gloiiieruh and blood levscls The walls of the blood vea 
■^ols arc tluckencd and tliroiiibi partnlH occludo ‘some of tho smaller arteric Left kidney 
Sinio changes aro prc'^nt is aic de«cril>cd m right kidiici but not so extensively TJiin 



Fig 5 — Mlcrophotograph from tlie right kidnej of Dog 6 showing hyaline material in the 
glomerular space and I>mphoc5'tlv Inflltratlon In and about the tubules 

paraffine section shows that tho tubular epithelial tells art practically nongranular, and that 
some of them contain aggregates of material which stain ainiiJarly to the hyaline casts in the 
tubules 

Profoool Dog 7 — ^Blood vessels of loft kidney occluded one hour 
Match 12 to 29 Preliminary control period on diet Quantity of urine, 320 c.c to 450 
cc., sp gr, 1025 chlorides, 0 55 to 0 48, blood urea 0 068 to 0 072, no albumin no sugar, 
phcnolsulphoncphthalem obnunation 75 to 80 

March 29 Occluded blood vessels of left kidney for one hour 
March 30 Difteen hours after operation 150 cc urine escieted 

March 31 Quantity of urine loO cc, sp gr 1005 albumin, slightly positive, no 
■^ugar, chlorides, 0 30, blood urea, 0 085 phcnolsulphoncphthalem ebmmation, 80 Dog 
does not appear to bo as sick as dogs m which both kidney vessels were occluded 

April 1 Quantity of unno 200 cc , sp gr 1020 albunun, 0 2d no sugar, clilorides 
9 3-, phcnolsulphoncphthalem climmation 70 

April 2 Quantity of urine excreted, 3^0 cc. sp gr 1025, albumin, 0 2o, no sugar 
chlorides, 0 32, phcnolsulphonephthalcm clmunation 70 

April 3 to 8 Quantity of urine excreted 410 to 425 c c. 
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April S Quantity of urine excreted, 450 c c , sp gr , 1025, albumin, slightly positive, 
no sugar, chlorides, 0 9, blood urea, 0 035, phenolsulphonephthalein elimination, 73 
April 8 to 28 Quantity of urine excreted, 425 to 450 c c , no albumin 
Oct 1 Killed Left kidney one tlurd normal size No histologic examination made 

Protocol, Dog 8 — Blood vessels of both kidneys occluded for one half an hour 
April 24 to May 5 Preliminary control period on diet Quantity of unne, 310 to 450 
cc , sp gr, 1025 to 1030, albumin, and sugar negative, chlorides, 0 81 to 0 92, blood urea, 
0 040 to 0 048 , phenolsulphonephthalein ebmmation, 72 to 81 Weight, 9 8 kg 
May 5 Blood vessels of both kidneys occluded for one half hour 
May 6 Quantity of unne, 195 c c , sp gr, 1020, albumin, 0 25, no sugar, chlorides, 
0 37, blood urea, 0 045, phenolsulphonephthalein elimination, 65 Dog is depressed, does not 
eat, and vomits occasionally 

May 7 Quantity of unne, 217 ce., sp gr, 1018, albumin, 0 5, no sugar, chlondes, 
0 81, blood urea, 0 048, phenolsulphonephthalem elimination, 77 Dog still depressed and 
vomits occasionally 

May 8 to 11 Quantity of unne, 210 to 250 c c 

May 12 Quantity of unne, 250 cc , sp gr, 1025, albumin, 0 25, no sugar, chlondes, 
10, blood urea, 0 045, phenolsulphonephthalem elimination, 73 



Fig- 6 — Mlcrophotograph of the kidney of Dog; 8 showing an Increase In connective tissue and 
lymphocytic Infiltration about the glomerulus. 

May 14 to 19 Quantity of urine, 240 to 250 cc , sp gr, 1022 to 1040, albumm and 
sugar, negative 

Aug 20 Quantity of urine, 300 cc, sp gr, 1040, albumin, 10, no sugar, blood 
urea, 0 018, chlondes, 0 87, phenolsulphonephthalem elimmation, 59 

July 29 Dog was operated and Pawlow pouch made 

Aug 21 to Sept 5 Dog showed albumm m unne, 0 5 to 1 

Sept 11 Quantity of urme, 290 cc , sp gr, 1035, albumm, 0 5, no sugar, chlorides, 
1 6 blood urea, 0 025 , phenolsulphonephthalem elimination, 66 

’ Oct 1 KiUed. Autopsy Changes not marked Kidneys appear to be slightly smaller 
than normal and are scarred. Histologic exammation reveals only small areas of connective 
tissue m the meduUae and a few glomerular spaces that contain a hyaline material There 
is an merease m connective tissue about many of the glomeruh 

Protocol, Bog 9 — Blood vessels of both kidneys occluded for one hour 

May 19 to May 26 Pr elimi nary control period on the diet Quantity of urine ex 
creted 250 to 275 cc , sp gr, 1025, albumm and sugar, negative, chlondes, 0 48 to 12, 
blood urea, 0 042 to 0 057, phenolsulphonephthalem elunmation, 86 to 90 
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ifa/ 27 Blood veasejs of botli kidneys occluded one hour 'Weight, S 1 kg 
May 28 Eighteen houra after operation Cathcterued specimen, 22 c^c. , sp gr 1016 , 
albumin, 15, no sugar, chlondcs, 0 2, blood nrea, 0113 phenolsnlphonephthalem elimma 
tion, 22 Dog 13 depressed, vomits, and does not eat 

May 29 to 31 Thirty cc obtained by catheter sp gr, 1015, albumin, 11, no sugar 
chlorides, 0 4, blood urea, 0 033, phenolsulpbonephtiaJcun elimination, 50 

June 1 to 7 Dog has lost weight (7 6 kg ) Quantity of nnne excreted, 210 to 320 
c c , phenolsulphoncphthalem elimination, 65 

June 30 Quantity of urmo eicreted, 300 cc sp gr, lOlQ, albumin and sugar, nega 
tire, chlorides, 0 51, blood urea, 0 035, plienolaulphonephthalcm cbmination, 38 

June 20 to July 23 About tho samo as above without notable change Quantity of 
urine, 325 C.C., sp gr, 1010, albumin and sugar, negative chlorides, 0 55, blood urea, 0 035, 
phenolaulphonephthalcia elimination, 42 

July 28 Quantity of unne, 210 cc, sp gr 1018 albumin, sbght trace no sugar, 
chlorides, 0 5, blood urea, 0 03, phenolsulphonephthalem elimination, 54 

Aug 20 Quantity of urine, 275 cc., sp gr, 3021, albumin and sugar, negative 
chlondes, 0 73, blood urea, 0 038 phonolsuJphoncphthaJem elimination, 43 



7 — Mlcrophotoffraph of tho rlffht kidney of Doff 9 showluff hiaJlne material In the 
and soma of the clomerular spaces In areas the tubules and hyaline material stain 
awpiy blue suffgestlnff cwclum deposition 

Aug 26 Blood vessels of both kidneys clamped a second time for one half an hour 
On opening abdomen, dense adhesions had formed about kidneys and they were a great deal 
®hialler m size 

Aug 27 Eighteen hours after occlusion, auurio, Cathetenzed 12 cc , sp gr, 1023 
albumiQ, 10, no sugar, chlondes, 0 20 blood urea, 0 051 phcnolsulphonephthalem elimma 
tion, 27 Dog depressed, does not eat, and vomits occasionally 

Sept 3 Quantity of nnno excreted, 255 cc sp gr 1030, albumin 10 no sugar 
chlondes, 0 25 , blood urea, 0 053 , phenolsolphonephthalem elimination 32 Dog does not cat 
^eiy much food. 

Sept. 11 Quantity of urftio excreted, 285 c.c , sp gr 1023, albumin and sugar, nega 
tive, chlondes, 0 50, blood urea, 0 040 phenolsulphonephthalejn elimination 41 

Oct 1 Killed. Autopqy Both kidneys scarred, white and contracted tho right kidacy 
more so than tho loft Histology Bight kidney There ore extensive areas in tho 
cortex m which there is great destruction of tho parenchymatous tissue Many of tho glomer 
^ replaced by a clear hyaline matenal and are crowded together so that ten or more 
e omeruli come into contact with one another In these ari-as as well is in the tubules of the 
c uUa there are many hyaline casts In the cortex in the areas that show much degenera 
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tion, there are smaU clumps of material that stam deeply blue, suggestmg calcification 
There is an increase of connective tissue about a few of the glomeruli and in the medulla 
Left kidney The same condition is present as described above in the light kidney, but not 
so extensively 



Fig: 8 — Kidneys taken from Dog 9 that Iiad the circulation of both kidneys occluded £or 

sixtj minutes 
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Fig 9 — Kidneys taken from Dog 2 that had the circulation of both kidneys occluded for 

thirty minutes 

In the second group of twelve dogs, m which the kidney vessels weie 
clamped for forty-five minutes, aU survived the operation with the exception 
of two that died during the second week following the operation Some of 
these dogs showed marked symptoms of anorexia and vomiting, lasting from 
four to five days, others, only mild symptoms lasting one or two days In 
the first twenty-four hours it was almost always necessary to catheterize m 
order to obtain a sample of urine Albumin was present in the urine from 
two weeks to a month followurg the operation Many renal cells were pres 
ent in the urine, but casts were few and were found with difficulty Sugar 
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was eiaiiiiued for, but ue^ei found Tjie iioiiual elimiuatiou of phenol 
sulphouephtlialeiu in this group \aried fioiii 70 to 90 per cent The second 
day after the operation, elimination -varied from 16 to 30 per cent, the seventh 
to fourteentli day, it -varied fiom 50 to 70 per cent No return to normal -was 
observed Anatomically one kidney -was always appaieutly affected more 
than the other In one case the left kidney weighed 6 5 gm , the other 2 2 gin 
Also some dogs showed greater atrophic changes than others 

SUMiflRl OF RESULTS 

A dog may or may not surv ive clamping of the kidney vessels for periods 
of from thirty to siity minutes Whether oi not survival occurs depends upon 
unknown faetois governing the susceptibility of the annual to such a pro 
cedure Physiologic and auatonuc changes occur even after au ischemia of 
thirty minutes, one out of two dogs with such treatment, dy ing tw enty sev eu 
days aftei the operation Eleven out of thnteeii dogs survived the forty five 
mmute ischemia of the I idneys foi indefinite periods Two out of four dogs 
survived the sixty mmute ischeun i for ludefimte periods the other two sur 
Tived fourteen aud sixteen days 

The chief objective symptoms following the ischemia of the ladneys weie 
anorexia, vomiting and asthenia The symptoms were more marked following 
an ischemia of sixty minutes than of a shorter period One of the animals 
that sunned manifested these symptoms at mteiwals for a month after the 
operation The symptoms weie most severe foi the first thiee or foui days 
except m those animals tint died vvithm two weeks after the operation, iii 
which the symptoms continued without abatement imtil death Three am 
aials died in coma 

The blood urea was increised following the operation m eveiy case e\ 
cept in Dog 8 In Dog 7 there was only a slight inciease in the blood uiei 
twelve hours after the clumping of the vessels of one kidney for our houi 
In the dogs that did not survive the operation the blood uiea inci eased up 
to the time of death, bemg as high as 0 300 gm in one In those that sui 
Mved, the blood urea returned to normal as the objective symptoms subsided 
No unue was voluntarily passed during the first twenty four hours aftu 
the operation However, at this time (eighteen to twenty four hours) from 
30 to GO c c of urine could usually be obtained by catheter Catheterization 
et twelve hours, in every case that it was done either failed to demonstrate 
the presence of urine m the bladder or resulted m obtaining amounts less 
thau 5 cc Dog 7 must be excepted but in this animal the vessels of oiilv 
ene kidney were clamped 

The permanent effect of the ischemi'i on the quantity of urine w is 
variable and no generalization can be made 

The unue clilondes were decreased m the majoiitv of cases no change 
occurring m Dog 7 aud only a temporary decrease in Dog 8 

No noteworthy change was observed m the specific gravity of the unne 
Albumin a few red cells and manv kidney cells were present m the 
nnne during the first week The red cells usually weie absent after tvventv 
our hours Kidney cells persisted for fiom five to twelve days Albumin 
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was present for from three weeks to four months In one dog an operation 
after the disappearance of albumin from the mine caused it to reappear 
Casts could be found only with difficulty 

Although we followed the total nitiogen and the urea of the urine, the 
lesults were so variable because of the vomiting, anorexia, etc, that they 
proved nothmg The results in general suggested what might be predicted, 
that during the period following the operation, in which the ammal showed 
symptoms and a high blood urea, there was a decreased elimmation of urea 
and total mtrogen 

During the time that the kidney vessels were occluded, the kidney would 
swell and become dark in color On releasing the clamps, the normal color 
of the kidney would slowly return, appearing normal at least throughout the 
visible surface of the kidney 

Anatomic changes of the kidney occurred after a thirty-minute occlusion 
of the blood vessels of the kidney, but the changes were more extensive fol- 
lowing a sixty-minute occlusion Both kidneys were not usually injured to 
the same degree and different portions of the same kidney were not affected 
alike In most sections, the inner portion of the cortex manifested more 
injury than the subeapsulai portion It was impossible for us to arrive at a 
generalization as to whether oi not the tubular epithelium was affected more 
than the glomerular The results show that anatomically, the occlusion of 
the blood vessels of the kidney results in a degenerative process that leads to 
what is commonly called a “small white kidney ” 

DISCUSSION 

To us, one of the most stiiking^ findings in these results is the marked dif- 
ference in the reaction of the kidneys of the same animal to the identical pro- 
cedure Since we are certain that the clamps did not slip, that no permanent 
injury of the renal arteiy oi vein resulted from the clamping, and that it was 
not the same kidney in different dogs that showed the most atrophy, the only 
way we can account for this difference is, to assume that the collateial circula- 
tion of the least injured kidney was superior to that of the other kidney 

In a general way the effect of ischemia on the anatomy of the kidney as 
observed by us, confirms the observations of Guthrie, and of Eisendiath and 
Strauss, and is to be expected in view of the effect of prolonged ischemia on 
parenchymatous tissues in general We were surprised to find that a suffi- 
cient amount of kidney tissue frequently survived a sixty-mmute ischemia to 
maintain the ammal in a normal condition for five months after the acute symp- 
toms disappeared Our observations of the development of what apparently 
appears to be a secondarily contracted kidney, directs attention to the fact that 
such a process occurred in oui expeuments independent of systemic infection 
Thus the changes are to be accounted for purely by the ischemia, which may 
be further prolonged by a “postanemic” spasm following removal of the 
clamps (Carlson and Stoll) Can these observations be related to the view of 
Yolhaid", that the changes m acute nephritis are due to an ischemia produced 
by a toxic agent that causes spasm of the vas affeiens? 
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It IS obvious from oui results that a picture simulating acute parencli} 
matous uepliiitis cau be produced in the dog by occluding the blood vessels 
of the lndnc> foi thirty minutes or more Hence, it is possible foi us to stud} 
the effect of such a nephiitis on gastric secretion 

Oui lesults fuither show that in opciations on the kidne} neither clamps 
nor forced traction should be applied to the hidnc} pedicle for prolonged 
periods of time — ceitaiuly not longci than thirt} minutes Our observations 
may account for some of the small white kidne}s found at autops}, oi b} a 
second operation, in those cases in which the ladiie} Ind been pieviously opei 
ated upon 

SUilMART 

Ischemia of the Lidney for periods of from thiity to sixtj minutes m 
the dog causes degenerative changes that frcquentlj result in the formation 
of a “small white kidney “ Both kidneys aie usually not affected to the 
same extent, the most probable explanation for the difference being a \aii 
abilit} in the amount of collateral circulation Dogs nia} or may not sur 
\ave a thirty to sixtj muiute period of ischemia of both kidneys The ma 
jority, liowevei, survive an ischemn of foityfivc minutes The sjmptoms 
that result from such a procedure are vomiting anorexia asthenia and 
anurn Albumin and cells (kiduc} cells red and white blood cells) are 
present in the urine for vaiying periods of time Albumin peisists for from 
one to four montlis The blood urea is alwa}s inci eased, and in the cases m 
which a severe reaction occurs, it lua} be as high as 0 300 gm We believe 
that this method for the production of nephiitis is most satisfactor} foi the 
study of the effect of nephritis on gastiic secretion oi on other phjsiologic 
processes, m which it is necessar} to ivoid the ime of toxins oi chemicals, 
which per se might complicate the result 
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II GASTRIC SECRETION IN NEPHRITIS 

By E T McEnery, M S , M D , Jacob Meyer, M D , and A C Ivy, M D 

Chicago, III 


'' I ^HE occurience of gastrointestinal distuibances in the course of nephritis 
IS well recognized by clinicians The symptoms have been asciibed to an 
edema of the gastric mucosa, and also to the influence of the uiemic conch 
tion on the cential neivous system Von Noorden^ suggests, a gieater part 
of the symptoms aie due to the action of toxms on the gastrointestinal mucosa 
In cases of anuria, numeious observers^ have noted that substances usually 
exeieted by the kidney aie eliminated by the alimentary tract Of these 
substances, the most iiritatmg is ammonia, whieh is foimed in the intestme 
by the decomposition of the uiea that is eliminated The feces in uiemic 
diarihea contain much ammonia 

Seveial wiiteis have repoited the lesults of gastiic analysis m cases of 
acute and chronic nephritis with edema and in the acute relapses of inter- 
stitial nephiitis Bieinaeki" found that the secretion of HCl, rennin and pep 
sin to be diminished Von Jaksch® noted a deficiency in HCl Von Noorden^ 
found an excess of HCl after meals in foui out of nine patients with acute 
nephritis Kiakow* observed that in twenty-six cases of diffuse nephritis 
HCl was nevei absent and was diminished m eight cases Zipkin® recorded 
similar results in twenty- three eases One of Von Nooi den’s assistants (M 
Dapper) studied gastric secietion in fifteen renal cases In three, there was 
an absence of free HCl, in seven it was dimimslied, and in the others it was 
normal 

We have sought to deteimme the changes that occur in the secretion 
of gastric juice in cases of nephritis in man and in Pawlow pouch dogs on 
the production of an experimental nephritis without the use of toxic agents 


METHOD 


In oui expel iments on animals Pawlow pouch dogs were used The 
nephritis was produced by occluding the blood vessels of the ludney foi 
various periods of time 

Van Slyke and CuUen’s modification of Mai-shall’s urease method was 
used for determining blood iiiea The same method was used for determin- 
ing the urea of the gastiie juice, the free acidity of the gastric juice being 
neutralized completely and the combined acidity in part, so that the acidity 
was not more than 0 009 per cent We always set up two tubes, one 
(a) with gastric juice plus enzyme, the other (b) nith gastiic juice without 
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cnzjme We subtiacted the latter lesult fiom the lesult obtained m ‘ a’ 
in order to arri%e at a coriect figure foi urea This avis necessary because 
gastric juice contains ammonia 

EXPERIMENT Ui OBSEUVITIONS 

The Effect of Experimental NephiiUs on Gastiic Seoetion — Two Pawlow 
pouch animals were studied After a pieliminary control period, during 
uhich the gastric secretory response to a standard meal and 1 mg of his 
famine was determined, the blood vessels of the icidueys were clamped forty 
fi\e minutes, a procedure that causes nephritis® Following the clamping of 
the kidney vessels, the blood and urine were studied simultaneously with the 
gastric response to a meal and to 1 mg of histamine 

It IS quite clear from the results shown in Table I that the type of acute 
nephritis produced by our procedure decreases, but does not abolish, the 

Table I 


The Effect op Nepheitis Caused by Occlusion op the Blood Vessels op the Kidney 
ON Gvstkic Sechetion 
P\ uLou Pouch Docs 


BOO 

METHOD OF 
EXCBETINO 
GLANDS 

SEFUKE 1 IDNEY INJURY 
QYSTBIC SECRETION 

APTEtt h.IDNL\ INJURY 
0A6TBIC SECRETION 

bemares 

AilT FREE TOTAL 

C C ACID ACID 

AilT FREE TOTAL 1 

C C ACID ACID 

Dog 3 

Dog 9 

Meal 

Eistamine 

-5 87 110 

10 80 90 

11 37 70 

I 40 87 

II 21 37 

Dfc elmi 34% 
Blood urea, 

0 141 gm 

Meal 

Histamme 

1- 'll 7o 

11 40 85 

8 33 Go 

0 35 71 

Djq elun 38% 
Blood urea, 

0112 gm. 


Meal 

Histanune 

SECOND CLVMPINO 

12 /O 9> , 10 60 78 

18 40 65 11 30 57 

Dye elim 32% 
Blood urea, 

0 053 gm 


Histamine secretion collected foi two hours 

Meal secretion collected foi two hours \cldlt> expiesscd in clinical units 
, Results recorded before kldne> Injur> nio avoragres of at least ten meal responses and 
two histamine responses. 

After kidney clamping tvo fflve topical experiments as the doff would not cat at all 
times The histamine responses are average*! Normal d^e elimination In these dogs was 
from 85 to OQ per cent 


Tvble II 


Eppect op Increased Blood Urey on the Urea Content op Gastric Juice 
Pawloyv Pooch Dogs 


BOG 

bog 9 

DEPOSE KIDNEY INJURY 

AFTER KIDNEY INjpaY 

REilARKS 

UREA IN UREY IN 

BLOOD GASTRIC JUICE 

UREA IN UREA IN 

blood gastric juice 

0 057 

0 054 

0 113 0 060 

0114 0 132 


1 



After recovery 


0 050 0 020 

0 052 0 024 

0 046 0 017 

Clamped kidneys 
again % hr 

0 024 0 010 

0 0-7 0 oil 


Death 
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Table III 


Effect of Intravenous Injection op Urea on the Urea Content op Gastric Juice 

Pawlow Pouch Dogs 



UREA IN JUIGE BEFORE 
INJECTION 

;UREA IN JOIOE AFTER 
INJECTION 

REMARKS 

Dog 1 

10 

mg 

92 mg* 

•secretion stimulated by 
histamine 

Dog 2 

2 

mg 

69 mg 

Secretion stimulated by 
liistamine 

Dog 3 

10 

mg 

20 mg 

Secretion stimulated by 
histanune 

Dog 4 

0 

1 

mg 1 

2 mg 

19 mg 

7 mg 

5 mg 

5 min after 

10 “ “ 

15 “ “ 

30 " “ 

Secretion stimulated by 
histanune 


Two grams of urea in 20 c c of normal salt solution were injected intravenously The 
urea in the juice is expressed in milligrams per 100 c c of juice Dog 4 had a pouch of the 
entire stomach which made it possible for us to collect laige quantities of secretion at 
five minute inteivals Repeated this experiment four times with similar results the highest 
concentration appearing during the 10 to 20 minute period 

•Nephritis had been produced in this animal by clamping the kidnei vessels two months 
previous to this experiment Dogs 2 3 and 4 were normal 


secietoiy lesponse to a meal Only typical results are shown m the table 
of the lesponse when the animal ate the entiie meal As lecovery occurred 
the lesponse giadually returned to normal (Dog 9) No peimanent damage 
of the gastiic glands resulted 

Histamine was used to deteimine whethei oi not the gastric glands were 
fundamentally intact This proceduie could be and was used when the animal 
refused food Both animals when they weie sick, le, manifested anoiexia, 
some vomiting, and a high blood urea, responded to histamine, but not nor 
mally, the amount of secretion being decreased moie than the acidity As 
recoveiy occurred the response returned to normal This further shows that 
no peimanent damage of the gastiic glands resulted 

Vj ea in Gastric Sect etion — ^While ascertaining the eftect of intravenously 
injected urea pei se on gastric secretion, which is negative in the doses used, it 
was found that small amounts of urea (0 to 10 mg ) aie present normally m the 
secretion of a Pawlow pouch We then decided to asceitam if any quantita 
tive relationship existed between the urea concentration of the blood and gas- 


tric secretion 

The lesults shown in Tables II and III show that the higher the concen- 
tration of urea in the blood, the higher the concentration m the gastric jmce 

Although It would be very interesting to find whether oi not a definite 
ratio exists, we have not as yet attempted to answer this question Many 
more observations than we have made would he necessary to establish such a 
latio It IS interesting to note (Table III) m this connection that the animal 
m which most urea was eliminated m the gastric secretion was Dog 1 
experimental nephritis The result on Dog 4 m Table III suggests that theie 
i/a latent period of about five minutes before elimination by the gastiic 

mucosa is initiated 
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Table IV 


Gastbio Secbetion in Pvtients with Nepxibitis 
Lvctose Tea Meal 


PATIENT 

OASTIUO SECRETION 

FBEE ACID TOTAL ACID 

HE MARKS 

Ca 80 I Mrs L G 

Cliroiuc mtorstitml Dophntia 
Non N Salt freo diet 

traco 20 

N PJi -53 2 mg 

Urea 1^-25 8 mg 

Creatinine -1 3 mg 

Clilorido 509 mg 

Cise J Mrs C , ago 59 

Chrome interstitial 
nephritis with hypertension 

20 25 


Case 3 Mrs D 

Chronic nephritis 

25 30 


Case 4 Chas K 

Nephritis with edema 

Chronic 

Ago 18 

45 G5 

N PJ^ -14.3 1 mg 

Urea N -122 mg 

Uric acid -0 2 mg 

Crcatinmo 5 4 mg 

Patient died, uremm 

Coso 5 Ago 13 

Acute nephritis witli edema and 
uremic vomiting 

35 75 

25 30 

18 28 

Blood pressure 204 systolic 
Patient died 

Vnaljais of vomitus 

tajo 0KB 

Vga 14 

Chronic nephntis mtb edema 

10 24 

N P N -57 mg 

Urea N-32 mg 

Creatinine -2 mg 

Chlorides -717 mg 

Urine albumin -0 Q% 


Patients from tlie service ot Brs V LUtvanU and Solomon Strousc Michael Reese 
Hoopita) Chicago 


CLINICAL OUSERV VTIONS 

Ihe Effect of Ncphntis on Gastuc Scoetion — Eighteen cases of neplmtis 
^la^e been studied 

In SIS cases (Table IV) the response to a lactose tea meal uas deternimed 
Free acid was found in eveij case, e%en m Case 5 uith uiemic vomituig 

The continuous gastric secretion (not gastric contents) was examined in 
twelve cases Free acid was present in thiee of the cases (see Tables V and 
VI), it being as high as 80 cUmcil units m a patient that died se^elal dajs 
later because of the seieiity of his nephiitis 

The gastric response to histamine was observed in three cases (Table VI) 
An increase m the quantity of secietion occuired in e^e^y test An increase 
m acidity occurred in every test except one (F S ) Two davs later, however, 
in the same patient under practically the same conditions histamine caused an 
increase m acidity 

Vrea i» the Gastuc Seaction of Patients with Nephiitis — It should be 
pointed out that in collecting gastric secretion for these analyses the stomach 
was emptied and the contents discarded the patient was then instructed not 
to swallow his sali\a, the secretion was then collected for half an hour, and 
kept under toluol for about four hours before it was possible to examine it 
Eeeause of the possibility of the contamination of the gastric secretion with 
salivary urea, m spite of our attempts to prevent it the results cannot be 
considered as exact as the results on Paw low pouch dogs 

Our findings in patients (Tables V and VI) approximately parallel our 
findings on dogs (Table II), the higher the blood urea concentration the 
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Table V 


Continuous Gastkic Seceeiion in Nephritis and the AsiAionii and Urea Concentration 

OF THE Gastric Juice 
Patients 


PATIENTS 

GASTRIC JUICE 

FREE TOTAL 

NIL, MG UREA SIG 

PER 100 C C PER 100 C C 

URINE AND BLOOD 

D Mo L Age 32 

Chronic nephritis Hyper 
tension 

32 60 

15 27 

42 4 

— 4 

Albumin and casts 

Blood urea V 125 
Creatimne -4 5 

A Gr Age 32 

Chrome nephritis Hyper 
tension 

Pericarditis witli e£Eu j 
Sion Died 

0 25 

70 20 

Albumin -0 

No casts 

Blood urea -280 
Creatinme -12 0 

B R 

Malignancy of prostate 
■with retention 

0 20 

Nothing but 
mucus 

Blood urea -150 mg pei 
100 c c 

0 M 

Chronic nephritis 

Chrome myocarditis ivith 
decompensation 

0 15 

0 10 

Blood urea -37 

Creatinine -1 5 

Albumin + + + + 

Casts and cells 

M C 

Acute exacerbation of, 
chronic nephritis ivith 
hypertension ' 


40 4 

Blood urea -64 
Creatinine -2 0 

Albumin + + + + 

Casts - 

J B Age 34 

Acute nephritis with 
hypertension 

0 22 

22 5 

Blood urea -60 
Creatmine -1 8 

Albumin + + + 4 

Casts 

Blood +44 + 

A M Age 63 

Chrome nephritis with 
uremia and hyperten 
Sion 

0 35 

mm 

Blood urea -150 
Creatmine -3 0 

Albumin -444 

Wm Cy Age 32 

Chrome nephritis 

0 7 

Not enough 
to e\aniine 

Blood urea -80 
Creatmine -2 4 

Albumin 4444 

M B 

Chrome nephritic 

0 27 


Blood urea -124 


Cases for Cook Countj Hospital Chicaeo 


higher the coneentiation of uiea in the gastiic juice The injection of his- 
tamine in foul out of five tests increased the coneentiation, and hence the 
elimination, of uiea in the gastiic secietion 

The ammonia content of gastric secietion of these patients with nephiitis 
IS in most instances definitely greatei than nonnal, the noimal content being 
laiely moie than 5 mg per 100 c c of juice 

DISCUSSION 

In considering oui results it is necessaiy to keep in mind the expeii- 
mental method used by us to produce nephritis and that the results obtamed 
by this method might not be comparable to conditions met with in man Oui 
experimental obsei rations show a deciease in gastiie secietion during the 
acute manifestations of nephritis, which is leadilv explained by vomiting 
(dehydiation), anorexia, toxemia, and neivous inliibition due to distress 
This IS ceitainly what one would expect to occur in acute nephritis in man 
But it happened that the single case of acute nephritis i epoi ted in our group 
of patients (Table IV) showed noimal acid lalues in the vomitus expelled 
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duriug uremic vomitmg Tins possibly is an exceptional case, but it shows 
that at least in some cases of uremia the gastric mucosa can still form gastric 
juice "We cannot sa> to what extent, but it is probably less than normal, 
judging from our experimental lesults 

The occurrence of free acid m the continuous secietion of onlj three 
out of tuehe cases of clnonic nephiitis tuche hours after the last meal is 
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unusual, since fiee acid is present in tke continuous secretion of over 80 per 
cent of normal individuals Tins demonstrates that there is some depression 
of the gastric glands in chronic nephritis as it occurs in man However, tlie 
gastric glands in the six cases shown in Table IV were still sufficiently intact 
to respond to a lactose-tea meal It is interesting to note that the three 
cases with edema responded to the lactose-tea meal and that in two of these 
the 1 espouse was quite normal We wonder if this observation might not 
be significantly related to the fact that any procedure that tends to pioduee 
a hydremia augments gastric secretion 

Since we have found that urea is present in small amoimts in pure gastric 
juice of normal animals, it is not surprising to find that its concentration m 
gastric juice is increased by any procedure that raises its concentration in 
the blood 

Charcot and Canti® have reported that urea occurs m the vomitus of 
patients with nephritis Since urea is present m saliva, the sigmficance of 
their observation is questioned Our findings on dogs with isolated pouches 
show without question that in nephritis we should expect and do get an 
increase in the urea content of gastiie juice 

Our observations have an obvious bearing on what has been teinied 
vicarious elimination^- ^ and show that the stomach, as weU as other portions 
of the gastiomtestmal tract, must be considered as one of the elimmatmg 
organs in cases of nephritis and anuria 

The high ammonia content of the gastric juice m the patients with 
nephiitis might come from the normal source of the ammonia in gastric 
secretion, which is unknoivn, or from bacterial decomposition of the urea 
m the absence of free acid, piovided bacteria cannot decompose uiea m the 
presence of free acid 

SUMMARY 

1 Acute nephritis produced m dogs by occlusion of the kidney vessels 
for forty-five minutes decreases, but does not abolish, the gastric secretory 
response to a meal and to 1 mg of histamine 

2 The chrome nephritis that follows such a procedure does not appre- 
ciably affect gastric secietion 

3 Urea (2 to 10 mg per 100 c c ) m small amounts has been found m 
the gastric secretion of most of the normal dogs studied 

4 The intravenous injection of urea causes an increase m the urea m 
the gastric juice, and associated with the mcrease m blood urea in experi- 
mental nephritis there is an increase m the urea in the gastric jmce 

5 Although the gastric glands in nephritis are probably somewhat de- 
pressed as judged from the contmuous secretion, it is clear from om results 
that they wiU respond to a lactose-tea meal oi to an injection of histamme 
We beheve, however, that exceptions to this general statement may be found 

6 We have found urea in the saliva and bile free gastric jmce of pa- 
tients with nephritis, the urea content of the jmce being high usually in those 
cases that had a high blood urea content 


•We have also found xu-ea in hile 
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7 Wc belie\e tliat these obscr\atioi^ ha\e a significant bearing on the 
role that so called vicarious elimination plajs in nephritis and anuria 
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METHODS FOR PREVENTING THE AGGLUTINATION OF BLOOD BY 
GLUCOSE SOLUTIONS* 


By Walter R Pendleton SH , Chicago, III 


T OBSERVED that glucose solutions may cause marked and prompt ag 
glutmation of human blood in vitro I have been unable to find reference 
to such a phenomenon in discussious of glucose therapy, but do find that it 
already known among ceitain laboiatoiy men* I wish to present some 
characteristics of the phenomenon, and to give simple methods for inhibiting 
or preventing its occurrence My work has bceu earned out entirely in vitro 
and so such statements as I make aie given with full lealization of the need 
for still further investigation 

Williams and Swett describe glucose leactions occurring within a few 
minutes to one half hour after glucose injection and ordinal ily passing of£ 
withm twenty four hours, the patient suffering from chill, fever and 
marked prostration It is a question whether blood agglutination might 
not play a part in such a series of sjmptoms Williams and Swett stated 
that glucose solutions become acid on autoclaving and that this might be the 
cause of the reaction They found that if the Ph of the glucose solutions be 
brought to approximately 7 4 ivith a potassium phosphate buffer there would 
be no reaction Ten per cent glucose solutions were used 

Stoddard® observed similar glucose reactions which he indicated to be 
by no means unusual He stated that no further reactions occurred in the 
Massachusetts General Hospital during the eight montlis that had elapsed 
since they began using a sodium phosphate buffer m tbe glucose solutions 
But other refinements were also simultaneouslv made in the glucose therapy 
He doubted that there would be enough acid m glucose solutions to cause an 
acidosis reaction Stoddard stated that 500 c c of the most acid solution 
he obtained, P^ 4 4, would probably not cause a greater drop than 0 06 in 
the blo od P^ His attitude is in accord with observations by Seibert* who 

Received for publication June 4 1926 
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found that rabbits give no leaetion on injecting 5 c c of sterile distilled 
ii-ater of Ph 4 6 Stoddaid used 5 per cent glucose solutions 

Glucose solutions were piepaied for the following experiments by mak 
ing Merck “Pure” glucose to 50 per cent oi bigbei concentration with dis 
tilled watei Heat was applied only for the puipose of biingmg about 
solution of the glucose Poitions of the freshly piepared solution were 
diluted in distilled watei as desiied Tests weie made with my own blood 
In each test ivhole blood was used immediately after leaving a skin puncture 
Glucose solutions and blood weie measuied in the stem of a hemoeytometer 
white ceU pipette and emptied into the concave portion of a hollow ground 
slide The mixture was made to the same volume in each test (about 0 016 
c e ) Air was blown through the pipette onto the diop long enough to mix 
the materials (2 to 3 seconds) A cover-slip was placed ovei the drop 
The agglutinating power of the following glucose solutions was tested 
5, 7 5, 10, 15, 20, 30, 40, 50, 80, and 100 pei cent * One pait of blood was 
used with foui parts of glucose solution Tests showed that this volumetiic 
ratio (of blood to glucose solution) gives roughly the maximum agglutina- 
tion Avith solutions of varied concentrations Solntions containing 5 to 10 
jiei cent of glucose produced decidedly the most marked gross and micro 
scopic agglutination Agglutination was pi ogressively decreased with each 
solution of higher concentration Theie was no clumping apparent to the 
naked eye with the 20 per cent solution, but micioseopic agglutmation was 
very definite The 30 per cent solution showed absolutely no gross clumpmg 
The 40, 50, 80, and 100 per cent solutions caused a very loose microscopic ag 
glutmation Thus appioximately isotonic solutions (glucose content of 5 to 
10 pel cent) produced the most marked agglutination 

The next question is what occuis when a glucose solution is mixed with 
laigei quantities of blood as would take place m the passage of the solutiou 
into the general cii culation ? Successive tests were made with 7 5 per cent 
glucose solutions using a larger pioportion of blood each time "With a ratio 
of blood to glucose solution of 1 to 9 the corpuscles were too much separated 
by volume of fluid to form large agglutinated masses Using a ratio of 1 to 
4 clumps slightly less than 0 2 mm in diameter formed They appeared very 
compact under the micioseope Stirring with a teasing needle dissociated 
practically aU clumps, but agglutination was still present mieioscopically 
On standing clumps about 01 mm in diameter reformed With a mixture 
of equal parts of blood and glucose solution! the corpuscles showed abso- 
lutely no tendency to adhere to one anothei, but during the first minute aud 
a half about 60 per cent of the corpuscles were cienated, for the main part 
without apparent shimkage Crenation was maximum foi the series of tests 
at this point With a blood to glucose solution ratio of 9 to 1, theie was 
simply a louleau formation of seemingly normal erythrocytes Thus on m 
creasing the blood content of a glucose solution in successive steps a cycle 
OCCUIS m which there is (1) agglutination, (2) absence of agglutination and 
the appearance of marked cienation, (3) louleau formation of appaientl} 


*100 cc of solution contained 100 &ni of glucose - u i* 

tin account of mtervenme tests is omitted for the saKe of brevity 
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normal corpuscles The 40 per cent glucose solution pioduced a similar cjcle 
but lu less distinct steps 

111 further tests it was found that a 5 pei cent solution of glucose cou 
taming 0 2 per cent sodium chloride or sodium hjdroxide to N/250 strength 
(0 016 per cent by weight) would cause no agglutination of blood regardless 
of the relative amounts of the blood and glucose solutions mixed together 
One half this amount of sodium chloride oi of sodium hj droxide was not 
sufficient to preieut agglutination So less than one tenth as much of the 
sodium hydroxide (by u eight) as of the sodium chloiide was required to 
prevent agglutination Agglutination by a 40 pei cent solution uas much 
inhibited but not prevented bj 0 2 per cent sodium chloride and N/250 
strength of sodium hydroxide lespeetivelj 

Acids mcreased the agglutination In each test blood uas used uith 
7 5 per cent glucose solutions m the ratio of 1 to 4 Hj drochloric acid in 
N/1000 concentration seemed to cause about three times the agglutination 
which occurred m an uuaeidified glucose control The presence of citiic 
acid in N/50 concentration in a glucose solution comerted the blood into 
ouite firm clumps about 0 8 mm in diameter This Mas the most marked 
agglutination obtained in the work on glueose 

A 75 per cent glucose solution with N/50 citiie acid content Mas tested 
with laried proportions of blood This ga\e a eycle almost identical to that 
obtained with uuaeidified solutions except foi the greatlj mcreased aggluti 
nation by the acidified solution at its maximum point It is especially note 
worthy that, regardless of acid content no agglutination persisted when equal 
parts of blood and glucose solution moic well mixed Buffer substances m 
the blood avould naturally here greatlj dmiiutsb the activity of the acid 
Tests showed potassium acid phosphate and potassium dibasic phosphate 
to be antiagglutinating agents as would be expected because of their potas 
Slum content The Pn of N/15 solutions of these salts is 4 49 and 918 re 
spectively” No agglutmating properties lemained in 7 5 per cent glucose 
solutions after addmg 1 0 to 1 1 pel cent of potassium acid phosphate or 0 1 
to 0 2 per cent of potassium dibasic phosphate Here the dibasie salt was at 
least five times as effective as the monobasic salt An N/50 concentration of 
citric acid necessitated the use of 1 1 to 1 2 per cent of sodium chloride or 
only 0 4 per cent of dibasic potassium phosphate The buffer agent was 
much more efficient than sodium chloride m prei enting agglutmation m an 
acid medium but in the absence of acids its effect was about the same 

A 5 per cent glucose solution containmg 0 1 per cent of oxalic acid (a 
sufficient amount to prexent clotting) caused a sbghtly greater agglutiiia 
tion than did the uuaeidified control With 0 33 per cent of potassium 
oxalate in a 5 per cent glucose solution there was no agglutination 

Sucrose and gljeeim solutions caused an agglutination of blood similar 
to that of glucose Sodium chloiide and sodium hj droxide mhibited the 
agglutination Citric acid and hydrochloric acid mcreased agglutination 
I'lagnesium sulphate and ammonium sulphate each prevented agglutination 
hy sucrose solutions 

to a possible relationship between agolutmation and “glucose reae 
tions” It might be pointed out that the solutions used by Williams and Swett 
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than in otheis John Huntei was the fiist to recoid this obseivation la 
the past foui yeais, German and Italian woikeis have studied the question 
carefully and feel that the measurement of this phenomenon gives worth 
while clinical infoimation In the past yeai, several American wiiteis have 
substantiated this The rate at which eiythiocytes settle when citiated 
blood IS allowed to stand has been used as a elinical laboratory piocedure 
of diagnostic and piognostic worth An inci eased rate is associated with 
piegnancy, malignancy, tubeiculosis, and acute inflammatoiy conditions 
There is the theoiy of Fahiaeus-Hober that this inci eased agglutination is 
primal ily due to a change in eleetiical potential between negatively charged 
erythrocytes and positively chaiged bodies in the plasma Agam there is the 
theory that the phenomenon is due to an increase in the fibrinogen content 


Table I 


CASE 

SERI VL 



KE\DINGS 

NO 


TYPE OP CASE 




NO 

30 It 

60 M 

24 HR 

1 

1959 

Married iioinan, aged 36 Hypei tension , constipa 






tion, acute tonsillitis, secondary anemia. 

90 

72 

54 

2 

1965 

Man, aged 58 Acute e\acerbation of cholecystitis 






with atones, purpura hemorrhagica of toxic na 
ture, secoudarj anemia, myocarditis 

54 

37 

33 

3 

1985 

Woman, 28 years of age Chronic cholecystitis 





Lane’s kmk, constipation, salpingitis acute 

90 


47 

i 

2018 

Woman, al^^ay3 well until 10 days ago Gastric 





cancer (early) , secondary anemia 

87 


45 

5 

2021 

Woman, aged 30, not feeling well for some tune 





Came for general examination which was nega 
tive Small infection on nares which 12 hours 






later was developed into typical erysipelas 

75 

54 

40 

6 

2026 

Girl, 16 years old Secondary anemia, chronic duo 




denal obstruction, ileal stasis, ptosis of colon 

78 

65 

45 

7 

2027 

Woman, aged 60 Overweight 25 per cent, chronic 
cholecystitis, chrome arthritis, acute exacerba 






tion 

91 

75 

50 

s 

2030 

Woman, Afro American, aged 50 Diabetes meUitu^ 




2049 

in extremis, marked secondary anemia 

Man, 30 years old Tuberculosis of VIII, IX, X 

32 

29 

2S 

9 

and XI dorsal vertebrae 

85 

65 

44 

10 

2053 

Man, aged 44 Lymphatic leuceraia, secondary 



18 


anemia. 

70 

60 

11 

2066 

Girl, aged 5 years Pulmonary tuberculosis 

80 

64 

57 

12 

2069 

Retroperitoneal and mesenteric lymphosarcoma, 



31 


ascites 

54 

41 

13 

2086 

Woman, aged 55 Diabetes, nephritis, gallstones 





With acute eAacerbation 

72 

61 

38 

14 

2106 

Man, aged 66 Melanosarcoma with extensive met 
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astasis 

86 


15 

2107 

Woman, 34 years of age Mass at the pylorus 
( malignant) 

88 

78 

44 

16 

17 

2108 

2113 

Man, aged 51 years. Carcinoma of the stomach 
Woman, aged 58 Secondary anemia, latent jaun 
dice, ulcer of duodenum of 13 jears standing with 

91 

79 

39 

38 

18 

2122 

diverticulum, chronic cholecystitis 
ilan, aged 34 Oral and gastric infection with or 

82 

66 


ganism of Vincentes angina; secondary anemia ; 
myocarditis 

90 

75 

44 



19 

2127 

Woman, aged 29 Marked secondary anemia, and 

88 

59 

78 

39 

38 

23 

20 

j 2132 

piegnancy of 2 months 

Voman, 35 yeais old Advanced pulmonary tuber 
culosis 
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of the plasma It is also known that increase in the sedimentation rate of 
erythrocytes is accompanied by an increase m globulin 

As to the exact mechanism behind this test much remams to be learned 
It appears, howeaer, fairly clear that the changes Occur m the plasma pri 
manly The vaiious theoiies of how this occurs may he stated and cor 
related by quotmg from Prosch 

“Primarily, there is a relatiie mciease of globulin and fibrinogen in 
certain diseases These particular colloids are composed of larger molecules 
than the other usual colloids of the blood Thus, there is a diminution in 
the cohesive power betueeu the molecules making up the plasma Further 
more, these colloids also have a greater absorptiou power for the alkaline 
salts in the plasma and thus the negative electric charge of the red blood 
cells 13 diminished, uhieh is couduciic to more rapid agglutination of the 
cellular elements of the blood Biieflj, an increase in globuhn and fibrmogen 
produces a lower surface tension of the plasma and a more rapid agglutination 
of the red cells, and thus a moie rapid sedimentation time in those conditions 
m which these two colloids aie increased m the plasma ’ 

Eesults — In order to consen c space only those cases with a reading below 
SO at the end of an hour will be presented m the series of the first one bun 
dred conseoutivo oases as they were sent to our ofBce by their family physicians 
for a complete clinical, laboratory, and x ray diagnostic study There are 
twenty of these m this senes 

In the second and thud senes of one hundred cases each, the group 
which fell below 80 m the first hour is of appioxiinately the same size, viz , 
22 m the second series, and 21 in the third senes In these two groups, how 
ever, we have six cases falling below 80 for which we are unable to account 
These are recent oases and will be followed up to see what becomes of them 

There are several cases in w Inch the test w as of the greatest value , for 
instance, a man, aged sixty two, m whom we were unable to localize a mahg 
nancy, although he piesented a somewhat cachectic appearance and had a 
sedimentation rate of 77 59 38 We avcrc so firmly convinced that he had a 
mahgnanoy that we so reported him and asked for a chance to check: up on 
him In six weel s he developed difficulty in swallowing and we had no diffi 
eulty in finding a cancer of the esophagus Again a man, aged fifty three, 
presented a sedimentation rate of 97 87 42 a filling defect at the pylorus, and 
a four plus "Wassermann and Kahn test Because of the pyloric obstruction 
and the statement of Brown that 66 per cent of cancer with evidence of gas 
trie cancer and positive "Wassermann are cases of gastric cancer, we ignored 
the sedimentation rate and sent this man to a surgeon A large luetic ulcer 
was resected 'We feel now that we would rely upon the sedimentation rate 
as the differential point Again a highly neurotic man well known to us, 
came with a pam in the left lower quadrant All tests and examinations 
were negative except that there was general weakness, a moderate secondary 
anemia, a rapid sedimentation rate (69 47 20) and a spasm of the colon upon 
the administration of the first barium enema This was absent at the second 
exammation On the strength of the evidence an exploratory operation was 
advised but refused for a few weeks He was then studied by another gastro 
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enteiologist who found nothing new except a fiuthei development of the sec 
ondary anemia Upon the combined opinions, he submitted to an exploratory 
operation in about ten day's By this time a mass had appealed m the abdo 
men He was found to have an inopeiable nonobstiucting cancer of the left 
side of the tiansveise colon 

Again a woman, aged foity-two, was sent to us by a suigeon to lule the 
gastrointestinal tiact in oi out of hei diagnostic pictnie Duiing the past 
SIX months, she had thiee attacks of chills, fevei, and abdominal pam, and 
diarrhea Each time she had been attended in a different city and attended 
by a good physician In each instance it was thought to be “intestinal flu ” 
When she came to us the last attack had oecuiied during the previous week 
The sedimentation late was rapid (81-68-35) The gasti ointestinal traet was 
negative There was a trace of albumin and some pus cells in the mine 
These facts compelled us to send hei back with a diagnosis of a suppurative 
lesion of one oi both kidneys and a request for a iirologic examination This 
was done and a light pyonephrosis was found 

The sedimentation rate of the eiythioeytes is therefore not a speciflc test 
for any one disease but is obtainable in all conditions in which there is accom 
panying tissue destruction It has been aptly compared in its use tb that of 
the clinical thermometer We want to uige its adoption by the mteinist and 
by the general piactitionei The internist, because he does not as a rule 
know his patient intimately, will be given by this test a clue within the first 
hour of their acquaintance as to whethei the patient is the victim of any of 
the tissue destioying diseases The general practitioner can employ it with 
profit because he may have grown deaf to the constant complaining of the 
neurotic patient who may in the meantime have developed some important 
pathology 

THE CORPUSCLE VOLUME 


The reading at which the red blood cells stands at the end of twenty-four 
hours IS taken as the corpuscle volume 

In the hemolytic anemias the volume index is inci eased 
Textbooks usually set forth the ciiteria upon which a diagnosis of per- 
nicious anemia is based as (1) high coloi index, (2) poikilocytosis, (3) nude 
ated reds, especially megaloblasts The vaiiations in hemoglobin readmgs 
by different methods and different workers make it a very uncertain pro- 
cedure in bordeiline cases unless resort is made to the more complicated ana 
lytical methods which are consuming and lequire too large a quantity of 
blood The plus color index, found constantly if our technic is not at fault, 
in pernicious anemia, is due to the increase in the size of the cell They aie 
never supersaturated with hemoglobin The determination of the corpuscle 
volume is not only more sunple and theiefoie more apt to be correct, but it 
IS a more basic thmg and therefore should be used in the study of all anemias 

Tie voU,ne «,aex equals of lilt ^ 

IS a constant finding in pernicious anemia and is present in early cases m 
which other qualitative changes are not apparent 
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A plus volume index together with the ahscnce of free hydrochloric acid in 
the gastric juice is practically pathognomonic evidence of pernicious anemia 
In the secondary nueniias, this mformatiou is of value since increase in 
cell volume must pxecede the increase m Hb content Given two patients 
with low Hb, lnlp^o^elnent is necessarily more rapid in the one having the 
cell volume index nearest normal 


THE ICTERUS INDEX 

So far as is known, the yellow color of the blood serum in the fasting 
patient is due to the bilirubin Increase m color can safely be taken there 
fore to mean increase in the bilirubin content if the precaution is observed 
to take the samjile in the fasting state Such increases occur m 


1 IXcmoIjrtic proccfl&cs m the body, 


/ Pernicious anemia 
1 Jlcmol^tic janndico 
such osv Hematoma 

J Bupturo of a viscus 
\ Malaria 


Disturbance in tho biliary system 


such 




i 


Cholangitis 

Cholecystitis 

Cholelithiasis 

Vdhcsions about tlio gall bladder 
Diseases of tho hrer 


In dealing with the chronic ambulator} inialid nith diseased gall bladder 
we have not found it of much ^al^c because they ha\e come to us in the 
interval between attacks 

In secondary anemias we find a seium that is paler than normal as a rule 
At the end of the twenty four hour period, after the reading has been 
taken, the supernatant plasma is pipetted off and compared m a Sahli tube 
up to the 10 mark with a standard solution of 1 10 000 potassium bichromate 
The number of times that the plasma must be diluted to correspond in color 
With the standard is taken as the icterus index The normal range is from 
•4 to 6 It has been found that clinical jaundice is always present when the 
index IS above 15, and invariably absent when it is below The zone of latent 
jaundice lies, therefore, between 6 and 16 

Latent jaundice is an important bit of information— 

1 The prediction of a toxic icterus in 

/Pneumonia 
1 Exophthalmic goiter 
/Toxemias of pregnancy 
^Following administration of 
I a) Chloroform 

\ b) Arsphenamme 

It has recently been said that this test should be used always in 
connection with antiluetic therapy as it is even more important 
than the Wassermanii 
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2 The detection of passive congestion of the liver due to myocardial 
failure in 

i Heait disease 
Emphysema 
Arteriosclerosis 

3 In differentiation of piimary and secondary anemias (Noimal 
values are the lule in nonhemolytic anemias ) 

4 Involvement of liver and biliaiy passages in the presence of a 
caieinoma 

5 The differential diagnosis of cases of abdominal colic Pollowmg 
biliary colic the seium bilirubin is elevated, although m about 
60 per cent of cases not to a degree oi foi a length of time suffi 
eient to eoloi the sclera oi skin Here the detection of a latent 
jaundice is of great value 

The icterus index is theiefoie of considerable practical value It is of 
value in giving quantitative infoimation as to the amount of biliary dysfune 
tion and is at piesent the best single functional test of the liver available 
It can be done easily and readily m the office It is also of value in the dif 
ferentiation of the primary from the secondaiy anemias 

SUMMARY 

A simple method of combining the deteimination of the sedimentation 
rate of the erythiocytes, the corpuscle volume, and the icterus index has been 
presented These tests, when done in this manner, give a great deal of worth 
while infoimation which we should dislike very much to do without in our 
studies of the chronic ambulatory invalid 


A EUBBER MASK POE DETERMINATION OP OXYGEN 
CONSUMPTION OP THE DOG'" 


By Alfred Blalock, M D , Nashville, Tenn 


I N STUDIES upon the cardiac output of the dog, a great deal of difficulty 
was encountered in obtaimng accurate deteiminations of the oxygen con- 
sumption due to mability to effect an an -tight connection between the ani- 
mal’s mouth and the spiiometei Many methods were tiled in attempts to 
overcome this difficulty, but none were entirely satisfactoiy The most sue 
cessful method consisted of the use of a mask which was made of plaster o 
Pans, but it was necessary that each animal have an individual one whic 
was shaped according to the contour of the face The mask was then covere 
with paiaffin, and plastacene wms employed to make a good connection be 
tween the animal and the spiiometei In addition to the fact that leaks wer 

^ ^rom the Department of Surgery of Uie Vanderbilt Universitj 
Received for publlcaUon September 6 1926 
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encountered rather frequently, it ^vas unsatisfactory because it required the 
constant attention of one person in order to hold it in place 

Following the suggestion of Dr Beverly Douglas, a specially constructed 
mask was ordered from The Baumann Rubber Company of New Haven Conn 
It IS made of rather easily pliable rubber and has the shape of a funnel The 
diameter of the smaller end is such as to permit of an air tight connection 
with a Benedict spirometer The larger opening is of sufficient size to allow 
its being placed over the animal’s mouth without undue stretching This, in 
turn, IS surrounded by a separate hollow rubber tube which can be inBated 
through a smaller rubber tube leading off from the side Before applying 



the mask, the corners of the animal’s mouth are anchored in place by several 
turns of a circular rubber dam The mask is then placed over the rubber 
dam, the circular tube is inflated tightly, and an air tight connection secured 
It is very important that the circular rubber dam should not be applied too 
closely to the tip of the animal s nose, as this would result in respiratory 
obstruction 

This method has been used in at least two hundred determinations of the 
oxygen consumption of dogs ■varying in "weight from five to eighteen kilograms 
and no difficulty has been encountered In addition to the accuracy which it in 
sures, it usually allows the observer to continue "vvith the experiment, since it 
^ not necessarj to hold the mask m place The amount of dead space is 
almost negligible 



THE GLUCOSE TOLERANCE TEST 


By W B LeAiVis, M D , Battle Creeic, Mich t 


T^HE glucose tolerance test is daily coming to have a greater significance 
-I It IS of paiticular value in those eaily boideiline conditions ivheie diag- 
nosis IS not deal -cut and easy Richtei^ has well said in legard to gallstone 
disease that “it is not gallstone disease at all on which we should focus oui 
attention, hid the antecedent condition of which gallstone disease is only a 
late complication “ And likewise, in distuibances of eaibohydiate metabolism 
it IS not the well-developed condition of diabetes that we should be most 
interested in, but those eaily changes befoie the damage becomes great 
Several methods foi detecting the piediabetic state have been proposed 
In 1914, Petei Bergell- of Berlin, stated that the mine of a inediabetic free 
of sugai had a gieatei solvent power foi cupric hydi oxide than normal urine 
We have used this test extensively A leport of this woik will appear later 
Concerning some cases, it gave eaily and valuable information In many 
otheis it did not 


In 1918, S R Benedict^ pioposed his sodium picrate method foi noimal 
sugar in the urine, and on the basis of lesults with this method he diew the 
conelusion, “If the total sugai elimination amounts to moie than one and a 
half grams per day, the diet should be alteied until this figure is reached as 
the upper limit ” 

In 1922, Foliu and Berglund* adapted the Folin and Wii'' blood sugai 
method to the determination of the normal sugar in the urine and published 
then classical reseaich on caibohydrate metabolism Their normal sugai 
method was not pioposed as a piediabetic test, but lather the contiary, it 
showed that the i educing siibstances of noimal uiine aie mainly not dextiose 
but, “Fust, foreign, unusable, carbohydiate mateiials present m grams, veg 
etables and fruits, and second, decomposition products due to cooking, can 
nmg and baking of such food The sugai of normal urine consists, therefoie, 
of a motley variety of caibohjdrate products and carbohydrate derivatives, 
including di- and polysacchaiides ” Theiefoie, the elimination of one oi tiio 
grams of such substances pei ti\enty-four hour’s is not an indication of the 
prediabetic state but dependent almost entiieh’’ on the diet 

It IS the use of this method of Folin and Berglund for the study of the 
mine in conjmiction with blood-sugar cui\es following the ingestion of dex 
trose that we believe gives one the most reliable information regarding early 
disturbances of carbohydiate metabolism 


ogists 


•Rend before the Fifth Annual Comention of the American Society 
at Dallas Texas April 15 16 and 17 19-6 

•fFrom the Clinical Laboratories of the Battle Creek Sanitarium 
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TIIL GLUCOSE TOLLIUNCL TLSl 


m 


^lETlIOD 

1 At 7 00 i Ji , patient empties the bluddei and dunks one t,hiss of watei 

2 At 8 00 \ M , one lioiu speenuens ot uiino and fasting blood siitai are 
obtained Patient la then t,i\en 100 t,ni of pine dextrose dissol\ed in uatci 
ivith the juiee of one lemon and made up to 200 e e , also one tlasa of water 

J At 8 JO A ii , blood and urine spceimens aic obtained 

4 At 9 00, 10 00, 11 00 and 12 00 o’elocic, blood and urine specimens arc 
eollcetcd 

Blood sut,ai IS detoniiined bj the h'olin and Wii metliod Laeh uiine 
hpecniien is tested for sugni first (|ualitnlnely uith the Poiin JIcLllro^" 
reagent Then, on tjie basis of the amount of i eduction obtained, the urine is 
diluted and the sii^ar detciimncd qiianlitatuelj h^ the Polin Bcrgluiul nor 
mal sugar method tlie use of tables the dilutions and e ileiilations sic 
iclatnely simple Uiniar\ sUp^ar is expicssed as mdli^ianis pei bom 


niiiULTS 
1 ADU I 


C^in \i III SUITS Hmktii) moil twio Casis 


NA2I£ 


lASTINQ 

t/j IIUUI 

I Hoim 

1 - nouiil 1 noun 

1 nuui 


Mr M H 

Ulooil SURar 

81 

132 


Oft 

1 78 

83 

Voniml 

Mr L 8 

Urinary Sugar 

-I 

0 

0 

18 


IS 


nioud Sugar 

80 

113 

133 

83 

1 

' 71 

83 

ti 

Mr D U 

Uriuary Sugar 

10 

7 

13 

-3 

-0 

15 
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Fig 1 Noimal These euives are typical of ovei 100 obtained from 
students and otheis Fasting blood sugai of 80 to 100, using to a maxunum 
at one-half houi, usually less than 150, then lapidly falling, usually below the 
starting point at the second or third hour and then using to neai the starting 
point 

The uiinary sugai when expiessed in mg per houi forms a cmve that 
eoiresponds closely with the blood-sugar curve In this normal it is 10, 9, 10, 
lb, 18, and 15 mg per hour, relatively very constant It is this close paial- 
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Flff 1 

leling of the unnanj sugai curve with the hlood-sugai cuive that I wish to call 
special attention to 

Fig 2 Slight disturbance In this ease the patient had had a long 
siege of boils for over a year without making any progress in gettmg nd of 
them The fastmg blood sugar is 111 and rises to a maximum of 182 at the 
second honi and at the thud is stiU above the startmg point The urinary 
sugar closely follows this, starting at 9 mg per hour it rises to 372 at the 
third hour Pollowmg the test he maikedly lowered the carbohydrates m his 
diet, and m three weeks the boils had disappeared and have not returned m 

nearly a year 
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Fig^ 3 Model ately seveie disturbance This is an interesting case, 
showing the diagnostic value of the test A fasting blood sugar of only 135 
and no iiicieasc of sugar m the uiine Hei main complaint was that of easily 
tiring and w cakness Had no suspicion of diabetes At one hour the blood 
sugar reached a maximum of 333 and at three hours was still 174 The urin 
ary sugar curve is very similar, showing at the second hour a masimuin of 
n 6 gm 
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4 Severe disturbance This patient also bad not been diagnosed 
as a diabetic, although the fasting blood sugar was 213 Theie was a high 
renal threshold as there was no increase aboAe normal of the uiinary sugar 
^ typical diabetic blood sugar cur-v e which at the end of four hours is still 
86, T\ith largo amounts of sugar in the urine 

DISCUSSION 

1 Our results confirm Fohn's m showing that there is a ^cry definite 
renal threshold for dextrose 

Until the renal threshold is passed, the amount of reducing substances 
t e urine ig relatively very constant 
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The aveiage healthy individual does, not exceed this thieshold and tlieie 
IS, theiefoie, no increase of normal sugai in the mine above 40 oi 50 m<' 
per houi as a maximum aftei taking 100 gm of dextiose We, theiefoie, 
have adopted this figuie as oui maximum noimal limit 

2 Piactically all of oui eases showing a fasting blood sugai of 130 oi 
moie, by the toleianee test, showed some degiee of distuibance of caibohy- 
drate metabolism Therefoie, a fasting blood sugai of 130 should be loohed 
upon with grave suspicion 

3 But, what IS even moie impoitant fiom the diagnostic standpoint is 
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the laige numbei below 130 blood sugar that show distuibances of caibobj- 
diate metabolism of varying degiee, some quite severe Approximately 3- 
per cent of oui senes of 600 on sick people 

A fasting blood sugar within the usually accepted normal limits is there- 
loie no guarantee that disturbances of carbohydrate metabolism are not 
present when the organism is subjected to a slight strain, as in the tolerance 

test 

4 Because of the need of moie frequent testing of caibohydiate m 
tabolism, I would suggest, based on the results in this senes, the following as 
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a preliminary test that may be earned out bj any phjsician Gi\e the 
patient 100 gm of dextrose with instructions to save the urme for one hour 
prenous to taking it, in the morning, without breakfast, and for four hours 
foUowing, in hoiiily periods Have the patient bnng these specimens to the 
jihjsieian’s ofSee where he will run a quilitatiic sugar test on each, and 
from this he will get a very good idea whether ani abnormality is present 
If there is, then liaie a laboratory equipped for blood chemistry do a com 
plete tolerance test 

CLINICAL LABORATORIES 

&AT7U OZXX UNTTAUim ClUCOkC TOLCKANCC TEST 

MiTU aiMwm, Idea. 
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5 In this senes the test \\as found of \atue m the follo\Mug conditions 

1 Diabetes melhtus 

2 Renal diabetes 

3 Hyperthyroidism 

4 Puruneulosis 

5 Pruritus 

6 Testing the susceptibihtj- of near relatnes of diabetics 

7 Pituitary disturbances 

8 Hypoadrenalism 

9 Arthritis 



OXYGEN THERAPY A METHOD OP ADMINISTRATION 
AND APPARATUS 


By Paul Roth, M D , Battle Creek, Mich 


O XYGEN theiapy is ludicated piimaidy foi the lelief of anoAemia aud 
Ydiious distuibances to which it leads The senousness of the efiiectb 
of oxygen want has been appieeiated only in leeent years and the cliniciau 
in geneial stiU needs to be awakened to the advantages and eftectiveness of 
the nioie modem and iinpioved methods of oxygen administration 

The surprisingly slow piogiess made in the therapeutic uses of oxygeu 
fiom which so much has been justB' expected ever since that element was 
diseo\eied, is due, as well stated by Haldane' to (1) “Failure to under- 
stand both the immediate and the i emote efteets of oxygen want ” (2) 

“Failure to appieciate that the longei the period of want of oxygen lasts, 
the greatei is the piogiessive damage done to the cential neivous system, 
heart, and othei oigans and the slowei and more difficult does recovery be 
come A deficient oxygen supply to the bod> , if allowed to continue, is uu 
doubtedly a mattei of Aeiy seiious moment to a patient, and should be pie 
vented, if this is at all possible ” Haldane furthei says “Anoxemia is not 
only always dangeious, but its injurious effects may soon become ineparable 
though the anoxemia may have been effectively coirected ” 

When this was ivritteu, seven jears ago, this author lemarked ‘It 
seems evident that theie is a wade field for the therapeutic use of oxygen, 
and probably oxj'^gen will before long become one of the commonest reme- 
dies ” Today oxygen is, as yet, anything but a common remedy m spite of 
its having been foi years a veiy common article obtainable at a relatively 
loAV cost 

It IS hoped that eieiy cbnician now knows that the feedmg of oxygen 
in whiffs from a rubber bag or from a tank, is obsolete and, with but rare 
exceptions, useless In most cases it should be administered by the hour oi 
half hour at least, more or less frequently repeated, and often as continu- 
ously as possible 

The possibility of obtaining in certain cases definite results from even 
shorter periods of administiation must not be disregarded For instance, 
H Simon- reports that rn six of ten eases wath nephritic and aiteiiosclerotic 
hypertension, a permanent lowering of the blood pressure was obtained as 
the result of inhaling for six to eight minutes, several times a day usualh, 

about SIX Irters of oxygen per minute 

The ideal method of oxygen theiapy is by means of a specially built 
room, the atmosphere of which is mechanically regulated to contain from 30 
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to bO per tent ot ox\^eu no excesjave amoimt of CO or moii>tiire lud 
maintmied at a desirable temperature at all seasons ot the vear Such 
facilities arc ucccssarih elaborate costiv to install uid to operate For 
tunateh excellent results arc obtauuble b\ less elaborite equipments 

The simple methods of oxageu feediu^ bv meins ot a mash mouth 
piLce, or nasal tube while suitable lor short periods is m emergeuev worh, 
have generalh been found to serioush interfere with the eomtort ot the 
patient >»eTertheIess such means will never be eutireh ignored in the 
absence of better ones Attention should bt called to the tiet that there 
are now scattered all over the land a lar^e number ot respiration ippara 
tuses for the estimation ot the basal metibohe rate ^\ithout inv luodifiea 
tiou thev are verv suitable oxvgeu leeders though the\ require much at 
tention when used for this purpose 

The comfort of the patient must be considered as well as the edieieutv 
of the method of admmistranon, therefore au\ contri\ mte vrhieh interferes 
with the movements of the patient especiallv ot the head are objectionable 
because thev mvanabh become intolerable m prolonged use 

Thi, 6ed ttnt dtsenbed bv HiU and also bj Barath and BiUj^er has been 
reported to be verv practical and eihuent The chiet disadvantage of the 
full bed tent is that it does not allow tree lee^ss to the patant to tender usual 
nur^ang care and treatment without suspending the oxv^en feidmg It is also 
more cumbersome and wasteful of the o^Ve-cu required to maintain an adequate 
concentration 

The hood or head proposed bv the writei and prevaouslv described* 
has continued to entire s»Uisf utiou The «;kirt ot this hood is made fuller 
at the lower part making it possible to emlose tbt head shoulders and arms 
If desired Fig 2 

Analvses have sho^m that with a subject weighing 70 kg a flow of oxvgeu 
of 3, 4, 0 , 6 or 7 liters per minute will luamt im in the hood approximateh and 
rcspectirelv 30 40 50 bO, or 70 per cent of oxv oCu Iminediateh after the 
hood Is properlv adjusted, oxvgeii is freelv admitted in the apparatus for 
about one minute The flow is tbeu reduced to that necessarv to maintain 
from 40 to 50 per cent concentration of oxygen in the air inhaled bv the 
patient Baraeh has confirmed the fact thit concentrations of ox^gen ex 
ceedmg TO per cent become harmful when breathed for i long ptnod of time * 

The administration of oxvgen in a hood or tent enclosing the head onlv 
or also the shoulders and arms, presents the follow mg distmet advantages 

The comfort of the patient is not mterfered with because the movements 
of the bodv or of the head are not restricted bv mouth or nasal connections 
or the use of a mask. 

The administration of ox\gen at aiiv desirable concentration is easilv 
secured and uiuformlv maintained cJueflv because it is relitneh easier to 
keep well ventilated a small hood than a tent covering the entire bed or a 
larger enclosure of auv kind 

The patient is readil\ accessible at all times for general care and treat 
ment, which can be admimstered without interfering with the oxvgen feeding 
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The au and oxygen supply is leadily maintained puie and sweet The 
fo ulin g by gases fiom the bowels, or by other noxious emanations fiom the bodj 
surface, inei eased often by the application of compi esses, fomentations, packs, 
diathermy oi of diessings and ointments, is avoided 

The hood can also be moie easily kept comfortably cool, theieby securing 
the distinct theiapeutic adiantages of cold an, which is a valuable respna 
tory and caidiae tonic At the same tune the patient can be caied for m a 
properly heated room, thus avoiding the dangers of exposure to cold 

This method of administiation has proved to be efficient while the cost of 
operation is minimized Such a simple and tiansportable eqmpment as the 
one here described can readdy be installed at the residence of the patient The 



demand for such facilities alieady exists in practicaUj every hospital and 
medical institution 

The intioduction and operation of an equipment for oxygen therapy de- 
mands mteUigent supervision For plausible reasons, the clinical pathologist 
wdl probably be more often consulted than anyone else and his expert coopera 
tion enhsted for this puipose 

It IS safe to predict that oxygen therapy, properly conducted m its legi i- 
mate field of usefulness, wiU saie moie lives than resuscitation apparatus hare 

or ever will in emergency work. 

This oxygen therapy outfit (Fig 1) is a reconstruction of the 
previously descnbed ^ The purpose of the builder* was to dispense with t e 

’ ^Warren E Collins 555 Huntington A\e Boston Mass 
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use of tlie cabinet and group the \aiious paits into a more compact and more 
easily transported unit He also devised for this apparatus a remarkably 
efScient and quiet running \eutilatoi ojierated by a universal motor 

To the left of this veutilatoi is the an coolei ^^hlch is filled uith pieces 
of ice the size of one or two fists, o\er uhich the air passes directly instead 
of through metal coils This method of air lefiigeration was suggested bj 
Dr Alvan L Baiach ^ A U shaped trap diams the cooler The other large can 
on the right contains the soda lime for CO absorption 



FJg 

The fiow of oxygen is measured by means of a special Oxw eld reducing 
valve which indicates on the smaller dial the flow m liters per minute The 
, wash bottle type of flow meter previoush described’ is also shown m Fi" 2 
This will answer the puipose with the use of any ordinary reducing lalve 
Barach also advised to admit the fresh air in the hood through the per 
forated tube formerly used to remove the expired air The fresh cool air is 
thus blown directly toward the face While this presents an advantageous 
feature, the writer believes that the ideal position for the perforated de 
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lively tube is, as shown in Fig 1, above and behind the head of the patient 
It IS theie out of the way, does not obstiuct the view thiough the laige single 
celluloid window and facilitates the handling of the hood preparatoiy to oi 
duiing tieatment Besides, if the fiesh air is intioduced fiom the leai it 
will not meet the inteimittent curient of expiied an coming from an op 
posite diiection, mixmg with it more oi less and i educing its oxygen concen 
tiation befoie it can be inhaled The expired an will thus be more leadily 
earned away fiom the vicinity of the nose oi mouth and, being waim, will 
tend to rise towaid its outlet at the top of the hood 

Fig 2 shows above, mounted on a boaid, the very simple apparatus de 
seiibed by Binger“ foi the lapid deteimination of oxygen With it the con 
centiation of oxygen in the inspned an in the hood can leadily be ascer 
tamed as fiequently as necessary 

, SUMMARY 

1 Deficiency of oxygen supply in the living tissues soon lesults m grave 
distuibances, which often are more easily prevented than relieved 

2 Oxygen should become one of the commonest remedies 

3 The advantages of oxygen administi ation in a small tent or hood, en 
closing the head only, aie discussed 

4 This method peimits the administration of oxygen in combination witli 
the theiapeutie use of cold air in a piopeily heated loom 

5 The apparatus can quickly be installed m any home as weU as at the 
hospital and operated fiom an ordinary electric light socket 

6 Several additional improvements m the apparatus are presented 
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Sesdall A. I and Keith H. B Nature of the Soluble ProteolTtlc Enzyme of B Pro 
teus Jour Infect Dis, ifareh 3 1920, xs'tMii Vo 3, 193 

A report of a quautitatiFO study of tlio clianges induced in gelatin by tho soluble 
euryme of B proteus. The proteolybc enzyme of tins organism produces a rapid change lu 
the gelatin molecule of the tryptic rather than peptic t%pe, the rite and extent being equal 
or even greater than that of commercial trypsin under parallel conditions 

Study of tho flora of nurslings (Kendall V I Bay, A A and Wallcer A W 
Chemistry of the Intestinal Flora of Nurslings Jour Infect Dis , ilarch 1926 xxxviii 
No 3, 200), indicate that the nitrogenous changes induced bj bacteria aro alight Proteol 
ysia of bactcnal origin is minimal Tho striking change la a pronounced utilization of glu 
COSO and lactose, principally tho latter 

In artificially fed infanta (Kendall A I, I)a> A A and Walker, A \V Chemistry 
of the Intestinal Bacteria of Artificially Fed Infants Jour Infect Bis. Slarch, 1926, 
xssxiM, No 3, 205), the fecea induce putrefactue changes in sugar free mediums and for 
mentatiTQ changes when carbohydrates aro added 

In adults (Kendall, A I, Bay A A and Walker A W Chemistry of tho Intestinal 
Flora of Normal Adults Jour Biol Chom, March, 1926 ■vsxviu, No 3, 211), tiie chemical 
picture 13 one of uneicpcctcd uniformity m the nitrogenous changes 

Moderate proteolysis occurs m mediums contauiing no utihzablc carbohydrate wlueli is 
nearly entirely suppres cd when carbohydrates are added 

When the intestinal flora contains B acrogenes capsulatus there is marked proteolysis 
"ffhea abnormal numbers of gas bacilli aro present (Kendall, A I, Bay, A A., and 
Walker A W Chemistry of the Intestinal Flora of Man Containing Abnormal Numbers 
of (las Bacilli Jour Infect Bis, March, 1920, xxxvju No 3, -17), tho outstanding tc\ 
ture 18 marked proteolysis accompanied by exten ivc deaminization resulting in tho occumu 
lation of ammonia in tho culture 

In carbohydrate-containing mediums these activities arc almost entirely suppressed 
The influcnco of insulin upon tho utilization of glucose in tho diabetic suggested the 
study of Its possible effect oa nonglucose fermenting bacteria (Kendall, A I Nonglueose 
Fermenting Bacterid and Insulin Jour Infect Pis, October, 3025, xxxvii, No 4, 329) 
with entirely negative results 

The results of the adding insulin to milk glucose insulin cultures of B bulgancus and 
B acidophilus, as sliown by detectable increi c m fitratable acidity were mdefinito and 
remain an open question (Kendall, A I and Ishikawa M Effect of Insubn on Cultures 
of B Bulgancus and B Acidophilus. Jour Infect Bia, October, 1925 xxxvu. No 4 333) 

Feters j B Bulger H A Eisenman A J and Bee 0 Conceutration of Acids and 
Base in Normal Plasma, Jour Biol Cbem , January 1926 Ixvn, No 1 141 

With the primary purpose of obtaining an insight into tho mechanism of the changes 
m the blood and tissue hydration m nephritis the authors report an latcnsivo study of three 
years duration 

In all cases chloride and bicarbonate, and m most cases the proteins of tho plasma 
were determined Additional studies were added ns they seemed indicated 

This, the first of a senes of papers, describes in detail and at length tho expenmcntal 
methods and technic employed and these cannot well be abstracted without almost a tran 
scription of tho entire paper 
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From a study of normal mdividuals the following conclusions were formulated 

The total base, morganic acids, bicarbonate, chloride, phosphate, and protein \ierc 
determined 

The difference between total base and the sum of the base combining powers of the 
acids enumerated gives a measure of the orgamc acid and sulphate The latter is present 
in negligible amounts only so the “undetermined” acid must be practically cquiialent to 
orgamc acid 

Normal serum contains 147 to 161 miUimols of monovalent base, 138 to 148 milhniols 
of this base being combmed with the four acids, pro tern, bicarbonate, chloride, and phos 
phate For hospital patients these limits should probably be extended to 145 to 167 for total 
base and 135 to 155 for total acid The organic acid ne\er exceeded 20 millimols in normal 


persons 

There is a general tendency for protem, bicarbonate, and chloride to reciprocate m 
their changes in the maintenance of a constant level of acid and total base 

When the CO, tension is increased from 30 to 60 mm at 38° C (II, Eisenman, A. J, 

Bulger, H A, and Peters, J P The Effect of CO, Tension on the Concentration of the 

Acids of the Plasma of Oxygenated Blood Jour Biol Chem , January, 1926, bcvii. No 1, 
159), the sum of the base combining powers of the acids BCCO, plus Cl plus protem of the 
plasma of o'rygenated blood increases about 2 millimols In this change HCO, increases 5 
millimols, the extent bemg determined chiefly by the hemoglobm concentration or volume of 
the blood cells The average change of plasma volume amounts to -0 6 volumes per cent 
while the base combining power of the proteins diminishes about 0 8 mm 

Cl decreases by about 2 mdlimols Because base does not traverse the cell membrane 
the loss of water from plasma to cells results in a concentration of base that neutrahzes the 
excess acid 

The general conception that artenal and venous blood differ as regards electrolyte eqm 
libna only in so far as they contain more or less carbon dioxide and oxygen is erroneous 

(Peters, J P, Bulger, H A, and Eisenman, A J HI, The Differences Between Arterial 

and Venous Blood Jour Biol Chem , January, 1926, Ixvn, No 1, 165) 

Arterial and venous blood may contain also different amounts of water and ohlonde 
and the carbon dioxide absorption curves may also differ The changes that occur while the 
blood 13 traversing the tissues affect the different components to different degrees and m 
different directions for reasons not yet determined 

The end result on the plasma acids is an average alteration of 2 5 millimols, usually 
an increase The maximum variations encountered were +5 and -2 5 milhmols 

Venous obstruction leads to a transfer of water from the blood to the tissues and a 
concentration of the proteins (Peters, J P , Bulger, H A , Eisenman, A. J , and Lee, C 
IV, The Effect of Stasis, Exercise, Hyperpnea, and Anoxemia, and the Causes of Tetany 
Jour Biol Chem, January, 1926, Ixvii, No 1, 175) In brief, vigorous exercise, consider 
able lactic acid and an excess of carbonic acid are formed and the serum Ph falls Chlonde 
remains imchanged Bicarbonate cedes some base to the organic acid, but the major portion 
of the latter is neutrabzed by base yielded from the tissues 

If over ventilation is produced rapidly symptoms of tetany appear when the Pa 
risen not more than 0 2 Although the total CO, falls, the CO, capacity is unaltered 

Orgamc acid is considerably increased The base required for neutralization of foreig 
acids 13 largely derived from the chlorides, which are diminished 

The reaction of electrolytes to oxygen want vanes according to the respiratory 
Any given disturbance of electrolyte equilibnum evokes a tram of reactions in a 
other electrolytes tending to restore equilibrium ^ 

Studies in vanous pathologic conditions are reported (Peters, J P, Bulger, ^ 
Eisenman, A J , and Lee, C V, Jliscellaneous Pathologic Conditions Jour Biol Cien, 


January, 1926, Ixvii, No 1, 219) , 

The effects of vomiting are highly vanable and probably depend on the nature 
voimtus, the severity and duration of the emesis, and the degree of inanition pr® 
The most frequent result is a reduction of clilonde with or without a reduction 


The bicarbonate level is irregular 
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Vomjtmg of HCl la not essential for this picture as it was encountered with esopha 
goal obstruction in the absence of vomiting 

In a series of infections bicarbonate Tias generally about normal In pneumonia it is 
usually normal while chloride is almost invariably low 

Anemia and polycythemia have no characteristic influence on the acids or base of the 
sernnu 

In diabetes (Peter*, J P Bulger, H A,, Eisenman, A J, and Lee, C VI, Studies 
of Diabetes Jour Clm. Invest, December, 1925, u, No 2, 1G7) L.etosi3 of considerable 
severity may develop without appreciably affecting tho bicarbonate of the plasma. In these 
cases chloride is usually reduced and the base required for the neutralization of tho organic 
acid 18 evidently derived from the chlondc 

In severe diabetic acidosis the baso required for neutralization of ketone acuds is ceded 
by both bicarbonate and chlondc- Chlondo icductton may occur very rapidly and without 
augmented chloride excretion, indicating that the chloride ion is merely transferred to the 
tissues In profound diabetic toxemia the salt content of tlie blood and probably of the 
tissues 13 scnously depleted Tho bearing of these phenomena on the treatment of diabetic 
toxemia, ketosis, and acidosis is discussed m this paper 

In nephritis (Bulger, K A-, Peters, J P £ 1*50110010 V J and Lee 0 VII Pac 
tors Causing Acidosis in Chrome Nephritis Jour Clm Invest , Pebruary, 1926, u. No 3 
213), It appears that a reduction of total baso and an increase of undetermined acids are 
the most significant factors causing acidosis in chronic interstitial and arteriosclerotic 
nephntis phosphates being less important Tho degree of acidosis seems greatly influenced 
by vanationa of plasma chloride With high chlondo bicarbonate may be extremely low 

Beeson B B and Church J G Supetflclal Yeast Infections of the Skin and of Its 
Appendages Arch Derraat and Sj^ih hfay, 1926 xiii 644 

Tko aathora renew the literature of yeast mfectioas of the skm, call attentioa to the 
increasing number of cases reported, and report their study of a case of interdigital infec 
tion. 

Cases With a geographic, well marked border along with a loosened fringe of epidermis 
should be studied with yeasts in mind 

Many cases called **intcrtngo^* may bo due to yeasts Yeast infections seem capable 
of producing a variety of akm lesions and in lesions identical from a clinical standpoint dif 
ferent yeasts may be found- 

McLean, A. B and Sullivan B C Blood Sugar in Status Thymicolymphaticus A New 
Theory as to the Cause of Sudden Death- Am Jour Med Sc , May, 1926 clxxi. No 
5, 659 

Tho clinical picture m cases of status death being somewhat similar to that seen in 
"insubn shock, blood sugar determinations were made and a marked hypoglycemia found 
In three cases the blood sugar values were 42 52 and 57 mg per 100 c c In one case of 
suprarenal hemorrhage 25 mg were found In six cases of convulsions produced by condi 
tions other than status thymicolymphaticus, and in six cases where determinations were 
niade within one half hour of death, normnl values wero found 

Acute suprarenal insufficiency is suggested as the immediate cause of sudden death in 
status thymicolymphaticus 

Hager B H. and McGath T B Etiology of Incrusted Cystitis •with Alkaline Cystitis 
Jour Am Med, Assn, Oct 31, 1925, Ixxxv, 1352 

Cultures from the unne m this condition gave a constant growth of a bacillus having 
the general characteristics of the bacillus found in tlio nasal dischai^es from ozena (Salmo 
Bella fetida), but which possesses sufficient cultural differences to cause the authors to re 
gard it as a distinct species to which they give tho namo Salmonella ammomae The organ 
18 m is capable of breaking urea into ammonia and carbon dioxide m a very short tune 

The organism was found consistently in seven coses and when injected into the blad 
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ders of giuaea pigs in nliom a chemical ejatihs had been induced, an n1l,r>lino mcruatahon 
was produced 

Hager, in a later paper (Hager, B H A Contribution to the Etiology of Calcareom 
Pyelonephritis Jour Urol , February, 1926, sv, Ho 2, 133) demonstrated that this organ 
ism can invade the kidney pelvis and, imder favorable conditions, produce a calcareotn 
pyelonephritis 

Greenwald, H M, and EUasberg, H The Pathogenesis of Death from Bums Am. 
Jour Med Sc, May, 1926, clxsi. Ho 5, 682 

In two cases which presented a marked hypogljcemia experiments on rabbits (10) dem 
onstrated that the cause ot death m these animals may be divided into two stages a. 
Initial stage due to shock and accompamed by hyperglycemia due to hyperactivity or the 
suprarenals, h Secondary stage, due to degenerati\e changes, particularly in the supra 
renals The administration of adrenalin is indicated only m the secondary stage of mpra 
renal exhaustion 

McQuame, I , and Shohl, AT A Colorimetric Method for the Determination of tie 
Ph of Cerebrospinal Fluid. Jour Biol Chem , December, 1925, Ixvi, 2 

The authors devised an apparatus (made by the Empire Laboratory Supplv Co, Hew 
York), on the principle of the Van Sljke apparatus whereby loss of CO^ contact with air, and 
transfer are all avoided 

The apparatus is figured m the paper 

Method — ^Measure into the apparatus as many tenths of c c of Hastings’ mdicator 
solution (0 0075 per cent phenol red) as of cc of spinal flmd uhich it is expected to use 
Connect the upper capillary tube directly to the lumbar puncture needle by means of a rub 
ber tube bearing a glass Luer adapter previously sterilized, observing sterile precaufaons the 
while Allow the fluid to escape under its own pressure through the side of the three-wa\ 
stopcock which has been turned so as not to be connected with the apparatus “When all air 
has been removed from the capiUary tube, allow the spmal flmd to enter the apparatus bv 
turning the stopcock and holdmg the bulb m such a position that its mercuiy level la at or 
1 eiy sbghtly below that in the sampling tube The flow of spmal flmd is stopped when the 

desired amount has entered Place a pmehcock at the loner end of the apparatus Immeise 

in a water bath at 38° for five mmutes and compare with the bicolonmetrie standards 

A comparison of the blood and spinal flmd shows that the two normally have the samt. 
Pu 7 35 to 7 dO ± 0 02 

Shivers, C H deT Clinical Value of Bismuth in Treatment of Syphilis Arch Dermal 
and Syph , October, 1924, x, 414 

The author concludes that 

1 Bismuth should not be subsbtuted for arsemc m prmiary or secondary syphilis, e.v 
cept m patients resistant to arsenical treatment 

2 Bismuth IS effective, elimcally, m the treatment of all forms of tertiarv syphilis. 

3 In the treatment of neurosyphilis, bismuth m some cases has proved itself superior 

to arsemc. 

4 Bismuth should be tried m all patients who do not tolerate the arsemcals. 

5 Bismuth should be given with caution m aU patients with faulty elunmation 

6 The absorption of this drug should be carefully studied, and if possible, the number 
of treatments given should depend on the roentgenologic findings 

He reports three cases in wluch chills, headache, bleeding gums, and a sense of oppre- 
sion in the chest were noted due to a cumulative toxic effect 

Taccone, G A Cerebrospinal Fluid Test Pediatna, February, 1920, xxvii, 131 

A five per cent solution of bichromate of potash is heated and filtered, and alter co 
mg, a number ot drops of trichloracetic acid equivalent to the number of cubic centime 
ot the solution are added The reagent thus prepared will keep mdefimtelv Addition 
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trichloracetic acid may alao ba made as occasion requires For example from three to four 
drops of the acid may be added at the tuno to the three to four c c of the solution of bi 
chroroato of potash which are necessary for each test Into a teat tube of one centimeter 
m diameter which contains from three to four cc of the reagent is introduced one half of 
one cc of the cerebrospinal fluid which is intended for cxaraination and which has previ 
ously been freed from blood The cerebrospinal fluid should be added drop by drop to the 
walls of the tube by means of a fmo pipetto during gradual application of heat in such 
manner that the two fluids are supertmpo ed but are not mixed 

A positive reaction is ‘^aid to manifest itself primarily b> the formation m tho zone of 
contact of tho two fluids of a nng which in tho cerebrospinal fluid of sufferers from men 
mgitis becomes immediately denser and thicker than that produced by normal or by meningo 
encephalic types of cerebrospinal fluid, in which the quantity of albumin is either normal 
or 13 only slightly increased (sinco density and height of the ring are in direct proportion to 
amount of albumin contained in tho cerebrospinal fluid) and secondarily by persistence of 
a nng which appears more or less thick and dense in ca cs of acute meningitis and webliko 
tn encephalic and medullary forms with scattered meningeal lesions A negative reaction is 
declared to reveal itself by a total di appearance of the nng 

In a number of cases m which the tost was applied by tho author the reaction mvan 
ably yielded a positive result in acute meningitis while in other pathologic conditions of tho 
central nervous sjstem in which the principal legions involved the nervous tissue in particu 
lar It demonstrated tho altered composition of the cerebrospinal fluid 

Garrod JuV On the Action of Certain Alleged Intestinal Antiseptics Brit ilcd Jour 
February 27, 192G, 3G7 

Metliod — About half a gram of fcccs is ploccd m a large sterile tube of known weight 
and accurately weighed Sufficient stenle water is odded to give a convenient dilution such 
as 1 in 50 Complete cmulsiflcation is earned out b> forcing the fluid in and out of a long 
synngo with a wide bore needle (this process will do m two minutes what will occupy a 
mcchamcal shaker half an hour) Decimal or other convenient dilutions are then made from 
the emulsion and from each of the last two three or four dilutions 0 1 c c is som on to 
large plates, previously dried thoroughly (at least 5 per cent of the water in the medium 
being evaporated by standing on a 55 C ovon) and spread until the fluid sown has been 
absorbed by the surface of the medium leaving it dry iffer incubation the colonies arc 
counted, and the results eTpressed in millions of living organisms of each type per gram of 
feces 

Cultures made by this method yield uniformly spaced discrete colonies and apart from 
their value as affording quantitative results are superior to tho^o made by the ordinary 
metliod 

The syringe employed for cmulsificatjon and tho 0 I c c pipettes for sowing had to be 
specially made for the purpose 

That tho numerical accuracy of tho results can be relied on was shown by duplicating 
the process, consistent results being obtained 

Four preparations — Dmol Kerol, Yatreu and Ixol — described as intestinal antiseptics 
ami given by mouth when examined bv tho procedure above were without apprecnble influ 
CDco on tho number of living aerobic organi‘uns in the feces 

Gross M. A Method of Kcadlng Mlcrorcactions Macroscoplcally Klin Wehn Feb 19 
1928, V, 342 

The following method was used in the porformance of the Memecke flocculation, test 
After the reagents arc mixed in a gla<is dish a looptul of the mixture is taken up in a 
pJatmum loop measuring 0 04 cm in diameter and inserted in a cork The cork is then 
placed in a test tube containing a small amount of wet cotton and may bo meubated m a 
as desired 

In this perpendicular po'>itiaa most of the liquid collects in the lower third of the loop 
Headings are made bv holding the tube against a window and looking through the loop 
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Campbell, W E Quantitative Determination of Dibydroxyacetone Jour Biol Chem 
January, 1926, Ixvn, No 1, 59 

Solutions 

Bihydroxyacetone — A 1 per cent solution is prepared by dissolving 1 gm of diliydioxy 
acetone, previously kept m a desiccator, over phosphorus pentovide until no further lo'S of 
weight occurs, and makmg up to 100 c c with distdled water A few drops of toluene or of 
xylene are added and well shaken The solution keeps a week 

Diliydroxyacetone 0 01 per cent solution — This solution containing 0 1 mg per c c is 
made by dilutmg 1 c c of the foregoing solution to 100 c c with distilled water in a vein 
metric flask For the preparation of solutions containing 0 05 mg per c c and 0 2 nig per 
oca 200 o c and a 50 c o volumetric flask is used respectively A few drops of toluene arc 
added. The dilute solution should be made daily 

KMnOt solution, 0 8 N — This is made up in the usual way, using 6 324 gm of pure 
potassium permanganate per liter of distdled water, allowing to age for a few days, filtermg, 
and titrating against a known quantity of 0 1 N sodium oxalate solution with 5 c c of con 
centrated HaSO^ in a volume of 150 c c at 70“ C 

KMnOt solution, 0 01 N — Tlus solution is made fresh daily by diluting 0 2 N KlInO, 
solution to twenty tunes its origmal volume Its titer should be carefully checked by teat 
against an 0 01 N sodium oxalate solution, freshly dduted from 0 1 N sodium oxalate sola 
tion, to which 1 c c of 50 per cent H.SO, has been added, and the solution kept at 70° C 
during titration 

Sodium Oxalate Solution, 0 1 N — The solution is made from United States Bureau of 
Standards sodium oxalate recently dried at 110° 0 for three hours and kept m a desiccator 
Six and seven tenths gm of the pure dry salt are weighed out, dissolved, and made up to a 
liter with water The addition of 5 c c of concentrated HjSO, facilitates solution 

Sodium Oxalate Solution, 0 01 N — This is made by accurate tenfold dilution of the 
preceding solution of 0 1 N sodium oxalate 

Phosphate Molybdate Solution — To a liter beaker containing 35 gm molybdic acid and 
5 gm sodium tungstate add 200 c c of 10 per cent sodium hydroxide and 200 c c of water 
Boil vigorously twenty to forty minutes to expel ammonia, and cool Dilute to about 350 c c , 
add 125 c c of concentrated (85 per cent) phosphoric acid, and dilute to 500 cc 

Colorimetric Method — After suitable dilution of the fluid contBiining diliydroxyacetone 
2 c c of the diluted solution are mixed with 2 c c of the phosphate molybdate solution m a 
Folin Wu blood sugar tube and boiled in a water bath for fifteen minutes The tube is then 
cooled in running water The contents of the tube are diluted to 25 c c and compared m a 
colorimeter mth the color developed from a suitable standard solution of diliydroxyacetone 
similarly treated Standard solutions containing 0 5, 0 1, and 0 2 mg of dihydroxyacetonc 
per c c furnish suitable standard colors Standard solutions of glucose are not quite satis 
factory owing to a slight difference m the quality of the colors 

Comment — The unknown should not be less than three fourths, nor more than one and 
one half times the strength of the standard, as the colors do not exactly match if these limits 
are exceeded 

"When blood is being exammed the tungstic acid filtrated as prepared by Folia and Wu 
13 used To 2 c c of oxalated blood 14 c c of water, 2 c c , of 10 per cent sodium tungstate, 
and 2 c c of % normal HjSO, are added in the order given, mixing after each addition, an 
well shaken and filtered after standing ten minutes The filtrate is used undiluted 
method as described above, and a correction applied for the glucose and other reducing su 
stances in the filtrate "When a standard set at 20 mm is used, the amount of the unknown 
IS read off on the graph and 0 05 mg is subtracted This purely empirical correction al ow= 
for glucose and other reducing substances in the filtrate 

rolumetnc Method— Tvro c c of the suitably diluted solution are boiled fifteen 
with an equal quantity of the acid phosphate molybdate solution and then cooled ^ 

ther procedure consists in reo'ndizing the undiluted blue solution m the cold ^vit 
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IvMnO* solutioa from a recalibrated buretto graduated m ^ c.c. Ono and fourteen hun 
dredths c.c of 0 01 N KMuO, equal mg of dihydroxyacetona itself, or, using a Polin Wu 
blood filtrate; 1 14 c c of the permanganate solution equal 1 mg of dihydroxyacetono per c c 
of original blood 

In carrying out this titration the permanganate solution is added slowly drop by drop, 
with shaking, to the cold bluo solution until all blue color just disappears, leaving a colorless 
water clear solution Titrating to the first pink tinge is unneecs^sary as the disappearance of 
the bluo color furnishes a satisfactory end point Wlicn the quantities of dihydroxyacetone 
are large, 1 c c of 4 N H,SO may be added to dissolve the oxide of manganeso formed 

Scott W J and Leonard V Sexylresorcinol In the Treatment of PyeUtls of Infancy 
and of Childhood Am Jour Dis Child, iebtuary, 192G xxxi 241 
Beport of a climcol study Tho drug was administered as a 2 5 per cent solution, a tea 
spoonful (0 1 gni ) t 1 d tlio dose being gradually increased to02or03gni t i d 

No toxic effects were noted Occasional intolerance e\tdenccd by cramps and diarrhea 
disappearing upon decrease or withdrawal of the drug The dose may be continued indof 
initely 

On the basis of climcal expenenco with hcvylresorcinol in tho treatment of pyelitis in 
children, it is bebeved that it is at times a distinct addition to tho therapeutic measures 
heretofore avoided. 

Tho sinking improvement lu tho general health and nutntion frequently observed in 
cluldrcn taking hcxylrosorcinol, does not seem to bo entirely dependent on the control of tho 
unnnrj infection, for it may occur long before there is any noticeable improvement in the 
local condition and is sometimes tlio most impressive effect of tho treitmoiit 

To obtain the best results, treatment should be persistent, tho fiuid intake should not 
be and so should be avoided during adToinislTation of tho drug 

Leonard V and Probisher M Clinical Application of Hejcylresorcinol in Urology with 
Observations on the Significance of Surface Tension In Urinary Antisepsis Jour 
Urol ; January, 1926, xr, 1 

The successful appbcation of hexylrcsorcinol iii the treatment of chronic infections of 
the urmary tract depends therefore upon the strict obscr\ance of four factors all of which 
bear a distinct relationship to the surface tension of the unne 

1 The dosage must bo adequate (0 G grams three times daily) On smaller doses there 
may be msufficent reduction of tho surface tension of the unne 

2 The fluid intake must not be increased for this not only dilutes tho active hexjlre 
soremol in the unne but renders even that dilution Ie<!3 effectiie than it would be otherwise 
by raising tho surface tension 

3 Sodium bicarbonato must bo avoided for this drug misc'^ the surface tension of the 
Unne so markedly as to rob it of its bactericidal properties 

4 Tho course of treatment should be uninterrupted and sufficiently prolonged The 
organisms which aro most resistant to surface tension changes m the test tube (B coU 
group) are most resistant to the action of hexylrcsorcinol m the urmary tract Chronic B 
coll infections ordinarily require from sixty to ninety days continuous treatment on doses 
of 0 6 gram (4 capsules) threo times daily Chrome coccus infections on tho other hand 
may clear up completely with startling rapidity (forty eight hours) and ordinarily require 
loss than three weeks treatment 

Elvehjem C A and Hart, E B Quantitative Methods for the Determination of Iron 
In Biologic Materials Jour Biol Chom January, 102G, Ixvii No 1, 43 
Stand<ird Iron Solution — Dissolve 0 7 gm of ferrous ammonium sulphate (dried to 
constant weight) in JOO c c of distilled water and add 5 c c of concentrated sulphunc acid 
• arm tho solution slightly and add potassium permanganate until the iron is completclv 
oxidized Dilute tho solution to 1 liter One c c of the standard iron solution equals 0 1 
mg Fe 
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A 10 per cent solution of potassium thiocyanate 

N/S Potassium Permanganate — ^Dissohe 6 30 gm of the salt in distilled water and 
dilute to 1 liter 

HydrocUoric Acid — Concentrated, free from iron 

Nitric Acid — Concentrated, free from iron 

Molybdate Solution — A solution of ammonium moljbdate prepared in the usual man 
ner on which a blank iron determination has been made to insure its freedom from iron 

Forty per cent Solution of KOH — ^Prepared to be iron free by making a 40 per cent 
solution and allowing to stand for several dajs, decantmg the iron free solution from the 
top 

Procedure — A sample of the material to be analyzed is weighed out so as to contain 
between 0 1 to 0 3 mg of Pe In the case of bquid milk 50 c c are used and evaporated to 
dryness The sample is then carefullj ignited in an electric furnace A platmum dish is 
preferable for the ignition although a previously ignited and acid washed porcelam evaporat 
ing dish may be used successfully The ash is taken up in about 10 c c of H,0 and See. 
of concentrated HCl and allowed to stand for seieral hours The residue is filtered off and 
the phosphorus remoied from the filtrate in the usual manner, which consists of adding con 
centrated NH,OH until the solution becomes cloudy, clearing up with concentrated HNO, in 
excess Thirty c c of ammonium molybdate solution is added, digested on a water bath at 
65° C for one half hour, and the yellow precipitate of ammonium phosphomolybdate filtered 
off The precipitate is carefully washed with dilute PINO, (9 cc HNO, in 100 cc H3O) to 
insure the removal of the last traces of iron to the filtrate Eedigestion is not necessary as 
the small traces of phosphorus remaining in the filtrate will not interfere The solution is 
brought almost to a boil and 40 per cent KOH (iron free) is added until no further precipi 
tate forms, usually about 20 c c are required The solution is boiled for several minutes 
to remove the ammoma present The solution is allowed to cool and if the hydroxides do 
not settle properly a few c c of KOH are added and heated further The precipitate is 
filtered off on an asbestos Gooch crucible, which Ins been carefully washed with HCl, hi 
decanting with clear liquid first and finally adding the precipitate to the Gooch crucible 
The precipitate is washed with very dilute KOH solution (1 to 2 per cent) Best results 
are obtained if only a low pressure is maintained on the suction flask during filtenng The 
piecipitate is dissolved from the Gooch crucible with 2 5 c c of concentrated HCl, which is 
added in several portions (a few drops at a time) washing with water after each addition 
of acid In this way the iron may be dissolied off completely and the total filtrate kept 
below 30 to 35 c c The best method handlmg this small amount of solution is to mtroduce 
a test tube into the suction flask, allowing the end of the funnel to reach into the test tube 
so that the solution will be caught in the test tube instead of the suction flask The solution 
in the test tube is then washed mto the original beaker and the iron determined colonmet 
rically by addmg enough N/5 KMnO, to produce a faint pinkish color (usually 1 to 2 drops) 
then adding 5 c e of a 10 per cent solution of potassium thiocyanate and making up to 50 
c c volume in a volumetric flask The color produced is compared in a Duboscq colorimeter 
with a standard color developed by taking 1 c c of the standard iron solution, addmg 1 to 
2 drops of N/5 KMnO, and Sec of the 10 per cent solution of potassium thiocyanate, and 
making up to 50 c c volume The standard solution is set at 20 in the Duboscq and the 
unknown adjusted until the colors are equal Since the standard contains 0 1 mg of iron, 
the amount of iron in the unknown is readily calculated If the variation m the readings 
of the standard and unknown is too great a smaller or larger amount of the standard shou 
be taken as the case may be 

Under certain conditions some difficulty may be experienced in filtering the precipitat 
of the hydroxide on the asbestos Gooch This may be remedied by addmg a small 
of ammomum oxalate (20 c c of 2 5 per cent solution) to the solution before addition 0 
the KOH Due to the presence of the oxalate the calcium will be precipitated as the 
late, making the precipitate more crystalline and easier to filter Of coarse, in this ca^j 
after filtermg, the Gooch crucible must be dried and held in a flame for a short 
remove the oxalate or it will interfere with the color development Upon ignition tbe 
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cmm oxalate i3 changed to CaCO„ and if care is taken not to continuo tbo heating long 
enough to form CaO it is easil/ dissolved jn the amount of HCl vre have suggested Wo do 
not behove this scheme necessary as we have experienced no great difficulty in filtering in 
any of the determinations wo have made However, we have used tins departure with sue 
ocss and it may bo found to bo useful in some cases 


Birkhaug K. E Observations on the Etiology and Treatment with Erysipelas Antistrep- 
tococcic Serum, Jour Am Med Assn , May 8, IDJO Ixxxvj 1411 

Evidence is accumulating that erysipelas is duo to a ■specific strain of the Streptococcus 
hemolyfcicus Clinical tnols in sixty moderately severe cases of eiysipelas have demonstrated 
that intramuscular injection of erysipelas antistreptococcic scrum, in amounts of 100 c.c. of 
unconcentrated, or 15 to 20 c c of concentrated serum, when administered during the first 
three days of the disease, causes a prompt lessening of the toxie depression, a critical fall in 
the temperaturo and pulse rate, prompt fading of tho lesions and rapid absorption of the 
blebs and edema in tho affected areas. In late cases the effect is stnlnngly favorable 
though repeated injections may bo necessary By means of a skin test doso of toxin injected 
intradennally and simultaneouslj with tho intramuscular therapeutic do e, it is possible to 
observe whether complete neatralization of tho circulating toxins is accomplished or whether 
an inadequate dose of scrum was administered It cannot bo stated as yet whether the scrum 
is pnrely antitoxic 


Heuhof H and Cohen I Abdominal Puncture In the diagnosis of Acuta Intraperltoneal 
Disease Annals Surg, April 1D26 454 

Exploratory abdominal puncture m the opinion of the authors is a valuable diagnos 
tic aid in obscure acute abdominal disease and should be employed in every obscure intia 
peritoneal lesion for which operation may bo indicated 

The abdominal wall is prepared as usual and tho skin citlier frozen or anesthetized 
with novocame A lumbar puncture needio to which a 10 or 20 c.c synnge is accurately 
fitted IS employed and a puncture made through the rectns muscle or near its outer border 
Tho site of puncture can often bo placed in the line of a probable laparotomy incision To 
avoid carrying in bits of skin and to preserve delicacy of touch when the needle is intro 
iluced a small skin incision is made beforo the puncture Aspiration is not employed over 
the site of a palpablo or questionable ma»;s nor in any acute or chronic intraabdomiaal dis 
case in which a loop of intestmo may bo fixed 

Tho needle with stylet m place is introduced perpendicularly with a slow even pressure 
iVhen the peritoneal cavity is entered the syringe is attached and gentle suction mamtamed 
for several seconds and while the needIo is being withdrawn The fiuid wnthdrawn, of which 
there may bo only a drop in the lumen of the needle, mav be examined m various ways and 
niay furnish valuable information of diagnostic importance 


Duggan W B and Scott, EL A Critical ExamlnaUon or Pour Methods Commonly 
Used for the Determination of Sugar in tho Blood Jour Biol Chem January, 
Ib20, Ixvu, No 1, 287 


Tho Folin Wu and Hagcdom methods wero found to bo accurate and fairly preci’ie 
when used to determine tho concentrations of puro glucose soluhons approximating those 
encountered in blood analysis 


It was found that an increase in tbo concentration of either the sugar or of tho picnc 
aud m the Benedict method would lead to high results, and this is offered as at least a 
partial explanation of tho high results obtamed by this method m certain pathologic bloods 
The Shaffer Hartmann method was found to ho reliable and satisfactory for concentra 
tions above about 25 mg per 100 c c of blood Certain corrections also appear to bo neccs 
®ary to their tabic A substitute table is submitted 
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Lash, A F A Comparison of the Incidence of Skin Eeactions of the Toxins from Hemo 
lytic Streptococci fiom Puerperal and Scarlet Fever Jour Am Med Assn May S 
1926, Ixxxvi, 1427 ’ ' 

A study was made of 247 women, 20 nonpregnant normal, 86 normal pregnant, 141 
normal puerperal 

The Streptococcus hemolyticus from puerperal fever is not one of the scarlet fever 
strains 

A low mcidence of positive reactions both to the Dick and puerperal tovins was en 
countered, probably due to inherent inunuiuty The reaction to the two toxms m the same 
patient indicates that a person may be immune to one strain and not to another 


Kulp, W L A Method for the Staining of Bacterial Flagella Stain Technology, April, 
1926, 1 , No 2, 60 

A method is described with which nearly 100 per cent success has been obtamed with 
nearly all species of bacteria 


Reagents • 

Mordant Solution — 

20 per cent solution of tannic acid 50 c c 

(made by moistening 20 grams, transferring to a 100 c.c 
flask and making up to volume with distilled water) 

Cold, saturated solution of ferrous sulphate in distilled water 25 te. 

Saturated 95 per cent alcoholic solution of basic fuchsin, 

Coleman and Bell 5 c c 

Mi\ and allow to stand eighteen to twenty four hours The precipitate is removed bi 
filtration through asbestos or by centrifuging The solution is then allowed to stand over 
night in a Coplm jar and used without further filtering or centrifuging 
Staining Solution — 


Freshly filtered saturated solution of aniliu water 100 c c 

Saturated 95 per cent alcohobc solution of basic fuchsin 12 c c 

Mix and allow to stand eighteen to twenty four hours, filter or centrifuge and transfer 
to Coplm stammg jar 

Freparation of Culture — A fresh agar slant liaving an appreciable amount of condcn 
sation water at its base is inoculated with the test orgamsm and mcubated at optimum tern 
perature for twenty four hours At the end of this time a new slant is inoculated from the 
condensation water After twenty four hours’ mcubation of the second culture one or two 
drops of the condensation water (showmg heavy growth) are poured aseptically into a large 
tube of sterile distilled water Tubes having a diameter of one inch and contaimng 15 to 
20 c c distilled water offer a particular advantage here These water cultures are mcubated 
at optimum temperature for from forty eight to seventy two hours As a rule, sevent) two 
hours are preferable to shorter periods 

After this incubation period a loopful of the water culture is transferred carefully to 
a clean glass slide The loop is filled by dippmg into the culture without stirring or shah 
lug, and transferred to the sbde by touching the latter without drawing the loop over t ie 
surface or disturbmg the suspension more than is necessary, as flagella are broken off ea’i 
in this stage of the procedure The drop on the slide is allowed to dry at room temperature 
or m a 37° C incubator No flame or heat higher than 37° C is emplojed for drvmg ^ 
Staining Method — 1 Place the slide in the mordant solution for fifteen minutes a 
room temperature (20° 23° C) 2 "Wash carefully in a slow stream of running water an 
shake off the excess water 3 Place m staimng solution at room temperature for fitfi^° 
minutes 4 Wash as in 2 The precipitate on the under surface may be wiped off 5 v 


and examine 

The method, exactly followed, has given excellent results with organisms 


of the colon 


tvphoid group and several others 
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Komhax^er SI A Quick Iron Hematoxylin Method (as applied to fecal smears) 

Stain Technology, April, 1926, i, No 2, 78 

A small part of tho feces was rubbed up on a clean slide in physiologic salt solution 
and examined under the microscope for actne protozoa- Then a drop of Donaldson s lodme 
coain stam tvas added to bnng out tho cysts This concluded the preiiminary eammination, 
and if tho case Tvoro positive four permanent slides had to bo made for confirmation and as 
a matter of record Four clean slides were taken and numbered with a diamond to corre 
spond to tho patient s number la our daily record- V clean applicator stick ivaa then used 
to obtain matcnal which contained mucus or blood if sucJi nas present and streaked lightly 
on the slide The sbdea were then dipped without drying into Coplm 3 ar 8 of hot Schandinn s 
fluid, left there five minutes wa-«hcd m 50 per cent alcohol then 50 per cent alcoliol plus 
iodine to removo any bichloride, 35 per cent alcohol then water The wet slides were then 
placed on an electric hot plato and a 4 per cent iron alum solution was dropped on until 
the slides were covered and steaming Iny evaporation was taken care of by the further 
addition of iron alum from a pipctto This was continued for several minutes Slides were 
then nnsed m water, put back on the hot plate and a npe 0 o per cent hematoxylin 
tion was added by means of a pipette the slide being kept full of liquid and stcanung all 
the while. After several minutes they were placed m water differentiated in cold 2 per 
cent iron alum solution contiolhng the decoloruation from time to time under the micro 
scope ‘When tho nuclei m the best parts of the smear stood out mcelj decolonzation was 
stopped and the slides washed in running water for at least five minutes They were then 
dehydrated and mounted m balsam m the usual manner 

Thus Within a half hour it was possible to have finished permanent slides with fine 
cytologic details shown to thoir best advantage These preparations aro now about seven 
years old and they are still as good as thev wore originally 

It might bo added that experience mlh hcmatowlm shows that black cjystalB would 
not do for this work, but that the white or lJe.ht brown crystals made up in 10 per cent 
’lolution in alcohol and npened and then added to water to make up 0 5 per cent hematoxylin 
would work nicely 

Burke V and Ashenfelter M Notes on the Gram Stain Stain Technology April 

1926, i, No 2, 63 

1 The Vix of the environment in which organKro^i are grown may affect the Gram 
reaction 

2 Organisms should be classed as Gram positive or Gram negative according to the 
slaming reaction when grown in tho optimum Po range for tho species Since the reaction 
may change with growth tho media should be strongly buffered 

3 An alkali should be incorporated in the Gram staining technic in order to nulbfv 
tlio effect of an acid envirotimcnt Wo frequently wish to stain organisms from an environ 
meat not subject to control 

4 If alkali is added to the staining technic and the best American dyes are used the 
reaction of tho medium upon which organisms aro grown should not affect the Gram reaction 

5 There 13 no relation between ncid and alkali production and tho classification of 
bacteria regarding the Gram reaction Acid and alkali producers are found in both groups 

6 The selection of a Gram staining technic should be based upon reliability of the 
methoda under unfavorable conditions of acidity aa well as on results obtained with border 
hne orgamams 

There ig included a discussion of the requirements of a practical Gram stain- 

Hach T W Cultivation of the Qonococena and Meningococcus Munch med Wchn 

Feb 12 1929^ 275 

Hach 13 enthusiastic over tho efficiency of Hibler 3 medium prepared as follows 

Clean the brain from skins and mincc it m the mincing machine Strain it through 
Add an equal quantity of physiologic salt solution (85 por cent), stir well and fill 
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test tubes of 5 to 7 c c -with, the substance Sterilize for twenty minutes in the antoclavo 
under 2 atmospheres pressure Over the 5 to 6 cm of a more or less homogenic sediment 
will be seen 1 cm of a bquid wluch is not always quite clear The reaction of this medium 
IS acid, Pn 6 2 to 6 5 

Miller, J W The Weigert Pal Technic for Staining Myelin Stain Technology, April, 

1926, 1 , No 2, 72 

A method is described by which three difSculties of the original technic are overcome 
the tendency of the sections to become brittle, the difficulty of observing the reaction in tlio 
permanganate solution, and the slowness of the reaction 

I Formalin fixed material is embedded in ceUoidin and sections 75 to 90 microns are 
cut Sections of this thickness show the fiber tracts very well 

2 Mordant in Muller’s fluid in a waim place, for twelve to eighteen houm A paraffin 
oven at 35 to 39° C is best 

3 Wash several times in distilled water 

4 Stain eight to twenty four hours in Weigert Pal hematoxylin made as follows 10 
c c of 10 per cent npe hematoxylin solution m absolute alcohol 90 c c of distilled water 
loo of 1 part saturated solution of litluum carbonate to 80 parts of distilled water 

5 Wash in distilled water with a few drops (6 to 8 to 1000 c c water) of lithium car 
bonate for three to five minutes 

6 Place sections in 50 per cent alcohol for a few minutes 

7 Then in SO per cent alcohol for ten to twelve hours This step makes the sections 
less brittle and the differentiation easier 

8 Pass back through 50 per cent alcohol to water 

In the following steps of differentiation two large Petn dishes containing the porman 
ganate and oxalic acid solutions and a large crystallization dish containing distiUed water 
are placed on the improvised glass hot plate, which illummates the potassium permanganate 
solution and warms both the permanganate and osaho acid solutions 

9 Place sections in a 0 25 per cent aqueous solution of potassium permanganate until 
browm (one half to three minutes) The gray matter can be seen through the illuminated 
solution as a light brown 

10 Rinse in distilled water one to three minutes 

II Place in a freshly prepared solution of equal parts of a 1 per cent aqueous solu 
tion of oxalic acid and a 1 per cent aqueous solution of potassium sulphite, to remove the 
brown color This should leave the myelm a dark blue to black color and the gray matter 
a pale gray or white If all the brown color does not come out, repeat the treatment with 
permanganate solution a short time The potassium sulphite must be fresh for good results 

12 Wash in 3 changes of distilled water 

13 Dehydrate through 50 per cent, 80 per cent and 95 per cent alcohols 

14 Clear in origanum od or better carbol xylol 

15 Mount in neutral balsam 

By this method as many as 300 sections may be stained and differentiated m the tune 
it usually took to handle 50 
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Books for Eovicw should bo sent to Dr Warren T Vaughan, Medical Arts Building, 
Biclunond, Va 


Neurological Fragments* 

T he passing of a truly great man without contemporary biographical discussion or better — 
autobiographical contributions, constitutes a permanent loss to posterity Opinion differs 
as to whether biography or autobiography is of greater value, but the greatest source of 
pleasure in the study of a man ’s life and activity comes from a reading of both and a 
compansou of tboso viewpoints expressed within 

Dr Jackson, Jcnoivn to all neurologists and best known to the medical profession in 
general as the first to describe what Is now known as Jacksonian epilepsy, left no memoirs, 
and jet his bfo was ono full of interest and his opinions served to direct m great degree 
subsequent neurologic progress Dr Taylor has collected many of his scientific contributions 
those onginally published by Dr Jackson over a long period of jears under the group title 
2/<urolopicol Fragments and has published them with three biographical sketches This 
combination of biography and tho written word by which wo may trace the writer's mental 
development^ constitute a fair substitute for a true autobiography 


An Introduction to the Study of X Ray and Radium'^ 

T he volume IS based upon a series of demonstrations given it King s College Hospital 
and presents those facts concerning x rays and radium which will afford the reader an 
idea of thcir nature and application Tho technic of clinical examination and the 
mtetpietation of findings are not included The book covers the knowledge in pure and 
applied physics relating to radiology which must of necessity form the groundwork of 
a comprehensive understanding of roentgenology We find chapters on radioactmtj, tho 
preparation, of radium salt the preparation and measuremont of radium emanation, the action 
of radium upon normal living tissue*! the atomic theory methods of protection against the 
X ray and radium, and notes on x ray and radium therapy Tho historical description of the 
development of clinical radiology is of particular interest 

It 15 With some interest that we note that the authors do not rccommond x ray treat 
nient as a sole procedure in operative malignancy They feel that whore there is a possibility 
of cure from surgical extirpation, this should be done Of course x ray therapy is used in 
conjunction with surgery 

The volume should be recommended to all radiologists, to undergraduate students at 
the beginning of their acquaintanceship with roentgenology and to those practitioners who 
ire refomng their work to the roentgenologist and wish to have a first hand ocquamtancc 
with what is actually being dona 


hir.,^ PragmentA By J Huglilings Jackson 11 D ^ R S PILCP 

^ memoir by James Taylor M.D FRCP and Including tho Recollections 
19 % Jonathan Hutchinson and the late Dr Charles ilerder Cloth Oxford Unl\ 
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Pripa « ■» le ' V" 1 nnd ueci 

$3 35 pp 03 Illustrated 
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IvOTE Insofar as practicable the book review section will prc'ient to the reader (a) 
^owlodge on the subject under discussion culled from tho volume reviewed and 
the contents so that the reader niaj judge as ta his personal need for 

thoTo trust that tho scientific information printed in the*!© pages will make tho reading 
01 uesirablo per so and will thereby justifj tlie «!pace allotted thereto 
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Bactenology and Applied Immunology for Nuises^ 

B eginning mth a bnef history of the science of bacteriology the author proceeds with 
a description of bacteria in general and their classification, methods of cultivahon, 
examination and staining, and methods for their destruction ’ 

After pomting out that most bacteria are not disease producers, he outhnes bnefly 
the mode of production of disease by bacterial infection, describes the bactenologic character 
istics of the more important bacteria and proceeds with discussion of the mechanism of 
infection This carries us naturally to the subject of immumty and the mechauism of its 
production The author selects Bhrhch’s side chain theory as suitable for presentation and 
the most easily visualized and comprehended At the same tune he wisely itahcizes tho re 
mark that the illustrative figures have no actual counterpart in the cells of the body and 
are purely imaginary 

An understanding of the general principles of immunity having been acquired, tho work 
now proceeds with discussion of their practical application in apphed immunology Tho 
nurse becomes acquainted briefiy with tho agglutination test in typhoid, dysentery, pneumonia, 
and in blood groupmg, with the luetin test, the tuberculin test, the Schick test, the pollen 
reactions and the complement fixation test Following these procedures which are of value 
in diagnosis there is a section devoted to immunologic methods of treatment including tho 
preparation and use of serums and a discussion of the phenomenon and treatment of 
anaphylaxis 

We find chapters on the bacteriology of milk, water, and foodstuffs, the collection of 
specimens for laboratory exammations, a most important chapter too often not understood by 
the present day nurse, chapters on protozoa, etc 

The introduction is excellent It stresses the knowledge that the function of tho 
nurse is to assist nature The author points out that because of her intimate relationship 
with the patient and the public, her part in the education of the people at largo can be 
and must be of great importance She should be well prepared to give an intelhgent reason 
for the use of vaccines and serums and know what they are and how they act, what they wdl 
and will not do, how vaccination will serve as a preventive agamst smallpox and t) pboid fever 
and how to answer and confute objections to the use of these methods “The abihty to do 
this represents the difference between a fully trained and eqmpped nurse — a real guardian of 
the pubhc health — and a mere attendant, trained more or less in the mechanical duties of tho 
sick room ” 

After havmg read the introduction one wishes that it might be reproduced m toto 
at the end of volume for it is after having become acquamted with the science of bactenology 
and immunology that the nurse can first truly appreciate the remarks of the mtroduebon 
However, the author has improved on this idea for the closing chapters of tho volume deals 
with the prevention of disease, tho immumzation of the mdividual, apphed samtation, 
vivisection and the education of the public 

The illustrations are excellently done and the physical craftsmanship of tho volume is 
unusually good 


Midwifery Mechanics^ 

T his is not simply a text on tho mechamcal prmciples involved m tho successful dehvery 
of a living child m the various presentations, but is a monograph on the author’s con 
ception of the fundamental mechanical prmciples of parturition 
Smce the time of Hippocrates obstetricians have sought out ways and means of hg 
mg the labor of a parturient mother So much so that nowadays whenever a novel suggc^^ 
tion 13 put forth, such as twibght sleep or a recently popularized form of version, ou 
leacUon is of an adverse nature and our first question is as to tho ultimate result, part 
tho maternal or mfant mortality 
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Dr Buchanan^ bowcver, offers no startlingly methods designed to unprove oa those 
already found so successful by nature 

Hia first and foremost objective is to explain the mechanism of normal delivery in 
terms that mil be more readily understood by the students of obstetrics His explanation 
IS certainly original and is readily understood, particularly so sinco the monograph is 
abundantly and excellently illustrated with diagrammatio sketches and mth photographs of 
hia illustrative mannikuis The principle on ivhicb the entire discussion is based is the need 
for juxtaposition of two pivot pomts one in the female pelvis and one m the fetus When 
these two points are close together delivery becomes a simple matter, when they are 
widely separated, trouble ensues The space available in this review dots not permit a more 
detailed exposition of this theory of pivot points 

Where the pivot pomts are widelj separated so as to interfere with satisfactory rotation 
of the head through tho pelvis around the pubic symphysm as an axis, the author describes 
the methods best calculated to procure closer approximation 

The volume should appeal to curious minded obstetricians rather than to obstetric 
faddists 


Pulmonary Arlenlts* 


T he volume, written in Spanish, presents in an interesting fashion an original study 
of sclerosis of the pulmonary artery 

The purpose of the volumo has been adequately set forth Tho author with Bomo 
of his coworkers, maintains that sclerosis of tbo pulmoiurj artery exists as a prunary 
affectation in which syphilis plajs the most important role as a causative agent and that 
the disease also exists as a clinical entity capable of being diagnosed 

The earbest symptoms aro cyauosis and dv^pooca Cyanosw manifests itself first, being 
marked and localizing itself principally in tho face The extremities however are also strik 
zsgly affected It is this stnkiug cyanasta that led Ayerza to name tho disease ‘‘Cardmeos 
negroes ** 

Dyspnea follows months at tunes jears, later The lutercstmg thing about this symp 
tom is that it may go on indefinitely in tho absence of tho other mtchaoical concomitants, 
that IS, edema, hepatic congestion, congestion of the longs etc These however with cardiac 
insufficiency appear later and may last several years 

A bttle hemoptysis presents itself with a certain regularity lu these patients 
Headaches are of frequent occurrence having no exact localization They arc very 
constant and mostly nocturnal 

Faintness and giddiness coming in spells are fyuiptoms 

Finally, a strange symptom that appears in the late stages of the diseases is hyper 
Bomma 

The author has surveyed and reviewed the material and literature on the subject ey 
tematically and with thoroughness His investigations are clearly presented and the ana 
tonne, histologic and pathologic studies that ho includes help tbo reader to obtain a more 
comprehensive picture of tho lesion found in this disease 

It 13 interesting to note that the so called black cardiac eases * are synonymously 
known by many names, and because the author bebeves tliat tho arterial process involved 
13 an infiammatoiy reaction, he has purposely chosen the title La Artentia Pulnionar for his 
Volume, 


Though the author maintaius that pulmonary arteritis exists as a primary disease 
and that certain cardiac diseases and chronic pulmonary diseases are only factors of a 
secondary nature, the reviewer feels that where syphilis is not definitely found the evidence 
IS not entirely satisfactory that it is a pnmary disease and that hero cardiac and 
chronic pulmonary diseases play more than a flccondary rolo in its etiology 

It IS an admirable piece of work one gmng tho clinician or diagnostician valuable 
information and since the author has put down a defiuito line of symptoms for its mani 
festation , it should be of importance in the field of differential diagnosis 


Aires, 


^ Arterltla Pulmonar y au cuadro clinlco por P C. Virillaga 
ni \ieneo Libeerla clentldca y literaria do Pedro Garcia, 


Pp m 74 
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The Diagnosis, Treatment and End-Results of Tuberculous Disease 

of the Hip Joint?' 

T he author sets forth his thesis so clearly m his introduction that we quote him at come 
length 

“In discussing diagnosis attention has been focussed on the diagnosis of the early 
case Our aim should be the recognition of the presence of tuberculous disease at the 
earliest possible moment Consequently, no mention is made of the former customary din 
Sion of the disease into three stages, only the signs and symptoms of early disease ate 
commented upon 

“The treatment meted out for tuberculous disease of the hip yomt has varied from dee 
ade to decade Amputation, which was at one time the sole resort of the surgeon, was 
superseded by the operation of e\eision of the head of the femur When the poor results 
following excision became known, the operation was discarded, and the joint treated bj 
local nonoperative measures The exact bnes of treatment varied, the American school, 
championed by Sayre, believed in Traction, the English school under Thomas pinned their 
faith to Eixation Then attention was directed to the fact that tuberculosis was a disease 
affecting the whole of the body, and that the jomt condition was a local manifesfation of 
a general condition, and open air treatment, heliotherapy, and vaccines were brought to 
the aid of the surgeon At the present time the popular method of treatment in England 
13 non operative local treatment (recumbency, traction, and fixation) combined with general 
treatment (open air, hygiene and hebotherapy) This Ime of treatment is described m detail 
in this paper ” 

He emphasizes that the end results are not represented by the condition at the time 
of discharge from the hospital but by the condition years later, after the jomt has had to 
stand the wear and tear of normal bfe He further emphasizes that the exact location of 
the disease in the hip joint is an important factor in determinmg the end results Disease 
of the acetabulum differs radically from the disease of the head of the femur and this again 
from synovial disease or disease affecting the neck of the femur 


Fortschritte der Heilstoffchemie (Advance in the Chemistry of Therapeutic 

Substances) f 

T his is the first of a series of nine volumes on the literature of physiologically actiio 
substances The work will be divided mto two parts, part one will cover the patents 
which have been taken out on such substances, and part two the scientific literature This 
13 the first of SIX volumes on the patents and covers the German patents from 1S77 to IBOO 
It IS very well arranged so that it is easy to find any patent or any substance desired In 
the first SI pages the patents are arranged according to the classes and groups of the German 
patent office This brings together all the patents on any particular subject A short state 
ment is made concerning the content and purpose of each patent and at the end of each 
group IS a longer statement about the chemistry and the physiologic actmty of the members 
of the group 

In the following SS6 pages which make up the body of the book the patents are arranged 
m numencal order and the texts of the patents are given m full, together with the chemiea 
formulas, drawings of apparatus, etc Then follows an index of the patentees and a very 
complete subject mdex which includes many of the trade names of the patented substances 
It IS obvious that the volume contams a mine of useful information convenient!) ar 


ranged 

•The Diagnosis Treatment and End-Resuits of Tuberculous Disease of ‘he Hip 
By George Perkins M.CI 1 (Oxon ), PROS Eng Assistant Surgeon to the HW^Vpcj.irar 
^thopedlc Hospital ^Assistant Surgeon to ^rford Ortiiopedic Hospital Orthopedic Bcgl 
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tF^tschrltte der Heilstoffchemie (Advance in the Chemisto of Therapeutic 
Itances) By J Houben Professor of Chemistry in the University of Berlin Part 
patenm Walter do Gruter and Co Eeriin 1926 80 marljs 
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EDITORIALS 


Sclerosis of the Pulmonary Artery 

S O MPBEQUENT is pionoiinccd sclerosis of the pulmonary artery that 
for a time it was thought that sclerosis was an affection of the greater 
circulation onlj Audral in 1829 first described atheromatous fibroid oi 
cartilaginous plaques in the pulmonarj artery Bouillaud in 1839 found 
similar changes in a young child with mitral stenosis Since then the com 
oidcnce of pulmonary arteritis and mitral stenosis has been repeatedly re 
marked and has been explained as a result of increased tension in the lesser 
circulation caused by lentrieular hypertrophy Dittrich (1850), Bamberger 
(1857), Traube (1878) likeiviso described pulmouarj arteritis with eomcident 
mitral stenosis 

Others later found the lesion without accompanying gross eardiae path 
ology Then, naturally, the infection intoxication hypothesis was proposed 
Sanue (1877) found the site of piedilectioa at the arterial hifuicatioas and 
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be double the diametei o± the aoita, meieased size of the heart shadow to 
the right, aiboiizatiou shadows extending out into the lung parenchyma 
The pathology m priniaiy aiteiitis consists of a geneialized sclerosis ex 
tending into the smallest aiteries, which aie at times obliteiated, with dilation 
of the mam aiterial tiunk and caidiac alterations as described above Arter 
itis and thrombus formation aie found especially m the large and inednun- 
size vessels The systemic circulation shows no evidence of sclerosis 

While Waithm has established that spirochetes may exist m the walls of 
the pulmonary aiteiies and Elizalde and Aiiillaga found them in a case of 
pulmonary arteritis complicated by syphilitic bionchopneumoma, Vaquez con 
eludes that the evidence is insufficient and cannot be accepted as final and that 
while sypliilis may be a factor, the cause of idiopathic sclerosis of the pul 
monaiy aiteiy is still obscure 


REFERENCES 

Vaquez, H Sclerose de I’artere pulmonaire, Pans Medical, July 3, 1936, xv:, 15 
Arnllaga, PC La Arteritis Pulmonar y sujo Cuadro Climco, Buenos Aires, 1926 

—IF T V 


The Reviews 


O F what use aie book reviews? Of ivhat value may they be? Perhaps 
the least useful purpose to which a leview may be put, is as a ciitical 
investigation, with the idea of pointing out eirors and fallacies (usually un 
impoitaut ones), to the apparent aggrandizement of the leviewer 

The reader of a review is, first, mteiested to know the contents of the 
book under consideration so that he may decide whether to invest theiem 
The title is on a subject in which Di Jones has been rather interested How 
closely does the volume follow the indications of the titled Is the tieatnient 
elementary, a textbook discussion, or monographic? Has the author written 
his text for the benefit of the novitiate or is it highly technical, foi the perusal 
of those ivhose thoughts and studies have followed similar channels? How 
weU will it fulfil Dr Jones’ requirements? 

The pimting of book reviews is rather costly and the space devoted 
thereto is sorely needed The reviews must therefore justify then existence 
To justify then existence, they must be lead To be read they must present 
to the leader some item oi items of infonnation, previously not known by hmij 


— Icnowledge which he is glad to have foi futui e use 

In so far as practicable the book review section will present to the reader 
(a) mterestmg knowledge on the subject under discussion, culled from the 
volume reviewed, and (b) description of the contents so that the reader maj 
judge as to his personal need for the volume 

We trust that the scientific infoimation printed in these pages will make 

the reading thereof desirable per se and will thereby justify the space allotte 

IV T F 

thereto 


•Further discussion of the clinlcnl s> mptonjatologj 
found in the hook review section of this Journal 
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for years liave liad clirouic recurrences of bronchitis, with exacerbations and 
resulting pulmoiiaij emplijsema Often the provocative cause is a chrome 
fibroid phthisis Eventually, iio\ve\er, the djspuea which has previously 
existed only \\ith the acute attacks, becomes peiinanent and this, as in the 
cardnu cases, is followed progiessmg c>auosis Only later do symptoms 
of congestive heart failure become manifest 

The postmortem picture lu sclerosis cousecuti\e to pulmonary infection, 
^^hllc closelj resembling that following a longstanding mitral stenosis, is 
likely to show a more patchy distribution 

In both cases the heait shows distinct thickening of the right ventric 
ular wall, often greatei than the thickness of the left During life roentgen 
examination shows an increase in the transveise diameter of the heart, par 
ticularlj toward the light, an increased pulmonaij aibonzation, with exag 
geration of the hilus shadows, and pionouueed Msibihty of the arborization 
and ramifications of the pulmonary "vessels 

While sclerosis is the dominant featuie foUouing mitral stenosis and has 
been attnbuted to long coutiiiued hypertension m the lesser circulation, the 
tjpe which IS dependent on ehrouic pulmonary inflammatorj processes ap 
pears to be more of a true aitentis the "vessel walls showing inflammatory 
foci, thromboses, even mural ^ egetations The scattered distribution of these 
lesions indicates a subacute pulmonary arteritis progressuig toward gener 
alized sclerosis 

^aquez insists, howe^e^, that the fundamental cause is the same m both 
He recognized the predisposing effect of hypertension but believes that in 
the cardiac cases also, infection is the ultimate cause of the sclerosis, infec 
tion more easily acquired in a \essel impaired by long standing hypertension 
He believes that the occasional attacks of hemoptysis are associated with 
atheromatous plaques 

Of chief inteiest are the cases of primary or idiopathic scleiosis Vaquez 
describes two such cases, one of which was correctly diagnosed radiograph 
ically during life Only three cases are on record in "which the diagnosis was 
established before the death of the patient The clinical history is as de 
scribed above but none of the predisposing causes are piesent There is 
no cardiac disease and the lungs are cleai of all forms of infection As we 
have stated abo%e, Rogers belie"ved that syphilis was the ca"use of those cases 
reported by hmi Amllago, whose recent book on pulmonary arteritis is 
reviewed in this number of the Journal likewise behe\es that syphilis is a 
most important factor Vaquez noted some improvement in his case follow 
ing antisj phihtic treatment but tlie blood Wassermann was negative and 
the patient gave no history of "venereal disease Thus while the spirochete is 
still under suspicion, it has not as yet been found guilty 

Idiopathic pulmonary arteritis has been reported chiefly in young in 
dividuals ranging from tweh e to forty seven years There is usually an 
increase lu the red cell count Not infrequently angmoid symptoms follow 
exertion 

Diagnosis is established on radioscopic examination which shows dilation 
of the pulmonary aitery at its ongm, sometimes so pronounced that it may 
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be double the diametei o± the aoita, ineieased size of the heart shadow to 
the right, aiboiizatiou shadows extending out into the lung pareiicliyma 
The pathology m primaiy aiteiitis consists of a geneialized sclerosis ex 
tending into the smallest aiteries, which aie at times obliteiated, with dilation 
of the mam aiterial tiunk and caidiac alterations as desciibed above Arter 
itis and thrombus formation aie found especially m the laige and medium- 
size vessels The systemic circulation shows no evidence of scleiosis 

While Waithm has established that spiiochetes may exist m the walls of 
the pulmonary aiteiies and Elizalde and Aiiillaga found them in a case of 
pulmonary arteiitis complicated by syphilitic bionchopneumoma, Vaqiiez con 
eludes that the evidence is insufficient and cannot be accepted as final and that 
while sypliilis may be a factor, the cause of idiopathic scleiosis of the pul 
monaiy aiteiy is still obseuie 
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The Reviews 


O F ivhat use aie book leviews? Of what value may they be? Peihaps 
the least useful puipose to which a leview may be put, is as a ciitical 
investigation, with the idea of pointing out eirors and fallacies (usually un 
unpoitant ones), to the apparent aggrandizement of the leviewer 


The reader of a review is, first, mteiested to know the contents of the 
book under consideration so that he may decide whether to invest theiein 
The title is on a subject in which Di Jones has been rather mteiested How 
closely does the volume follow the indications of the titled Is the tieatment 
elementary, a textbook discussion, or monographic? Has the author written 
his text for the benefit of the novitiate or is it highly technical, foi the perusal 
of those whose thoughts and studies have followed similar channels? Sow 
weU will it fulfil Di Jones’ requirements? 


The pimting of book reviews is lathei costly and the space devoted 
thereto is sorely needed The reviews must therefore justify then existence 
To justify then existence, they must be lead To be read they must present 
to the leader some item oi items of infonnation, previously not known by hnn, 
— Icnowledge which he is glad to have foi future use 


In so fai as practicable the book review section vill present to the reader 
(a) mterestmg knowledge on the subject under discussion, culled from the 
volume reviewed, and (b) desciiption of the contents so that the reader maj 
judge as to his personal need for the volume 

We trust that the scientific infoimation punted in these pages will make 

the reading thereof desirable per se and viU thereby justify the space allotte 

, w T 7 

thereto 


•Further discussion of the clinical sj mptomatologj of this condition (Arrlllaga) 
found in the book revle^v section of this Journal 
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BLOOD GROUPS IN GENERAL PARALYSIS 
A Study op the Aggdutimn Agolltinooev Pobaiudy in Ninety One Cyses* 

By Henby a Bunker, Jr , il D ynd Sidney Jlrytiis, New Yohs, N Y 


T here is a eousKlerablo body of CYidenee at baud that the isoagglutuuu 
content of human blood is a constitutional chaiaetci The foui isoag 
glutimn groups traditionally derivable on the basis of the presmoe or ah 
seuca of agglutiuable substauces a and b (Jaaskj “ Moss ) occur as fixed bio 
chemical conditions, with an incidence which \anes rather definitely with 
different races’ ind which is not susceptible to alteiatioa by environmental 
influences ’ There is considerable evidence moreover, that the presence or 
absence of the isoagglutinable elements a and 6 is an hcieditarj quality, trans 
initted fiom parent to offspring It is interesting that the precise mechanism 
of this transmission has recently come into dispute Yvhereas it has long been 
assumed to involve independent pairs of factors (the agglutinogens a and b 
being dominant to their respective isoagglutinins A and B), Bernstein*' has re 
eently suggested that the blood groups are inherited as a senes of three mul 
tiple allelomorphs (the agglutinogens a and b being both dominant to the same 
recessive (B) thus tahing the agglutinins out of hereditary control and leaving 
only the agglutinogens to be inherited) , and Snj der ’ after an analysis of all 
the matmgs so far published, including a particularlj extensive senes of his 
OMii, concludes that the older hypothesis must he discarded 

Whether or not constitutional factors are the basis of the proclivity on 
the part of a small proportion of individuals previously infected with syphilis 
to dev elop parenchy matous syphilitic involvement of the central nervous sys 
tern (general paralysis) is a question which we are now investigating from 
certain standpoints Incidental to this work we have paused to determine 

Prom the New York Pajchlatric Institute 'Unrds Island New York. 
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tlie isoagghitinm gioups to which a senes of ninety-one patients sulieiiiig 
fiom general paralysis belonged, in oidei to discoA'er whethei the incidenee 
of the foul blood gioups among these patients difteied fiom that of the 
population at laige, oi— what is the same thing, as Stias/jnshi^ lias recenth 
shown — ^from that of syphilitics in geneial It must be admitted, howeier, 
that no coiielation between blood gioup and any constitutional disoulei has 
so fai been demonstiated, in no instance thus fai lecoided has the nieideuce 
of the blood gioups among the subjects of a given disease difteied decisuelj 
fiom that of the geneial population Ilirsafeld and Biokman,® foi example, 
have shown that although susceptibility oi immunity to diphtheiia is, like the 
isoagglutmin content of the blood, an mheiitable and constitutionally con 
ditjoned chaiaetei, the isoagglutmin “laees” neveitheless do not difter in 
immunity to diphtheiial infection “susceptibility oi immunity to dipli 
tlieiia IS not closely connected with eithei of the biochemical piopeities of 
the blood ” The absence of any linkage of this chaiactei has been demon 
stiated likewise foi syphilis,^ and by Snydei^ foi dementia piecox, epilepsj 
and mental deficiency, only in the case of cancel is some doubt peihaps 
permissible, since Weitznei,'’ and still moie recently Bendieii,^“ have both le 
poited finding Gioup IV (Moss) lepiesented among caicinomatous subjects 
to a smallei degiee, and Group I to a gieatei degiee, than in iioimal pcisoiis 
Hence the possibility that patients with geneial paialysis might diffei from 
othei syphilitics m this respect appears lathei a i emote one, in spite of the 
model ate degiee of coiielation which Straszynski" has lepoited to exist be 
tween the blood gioup and the peisistcnce of the 'Wasseimann leaction iiiidei 
tieatment Neveitheless, it seemed of inteiest to deteimine the isoagglutmin 
gioups to which the patients in oui series belonged, exen though m the end 
this proceduie might be found to have aftoided only the oppoitunity to cor 
roboiate the findings of ceitam woikeis who have demonstiated the appaient 
existence in human blood of isoagglutiniiis othei than the tiaditioiial two (u 
and I?) fiist postulated by Landsteinei 

PRELIJIINAKY CLASSll IGATION 

Foi the caiiying out of agglutination tests by the micioscopic method, 
blood xvas draxvn fiom the vem, the seiiim pipetted oft after st.iiidmg oxei 
night, and the coipuscles, obtained by mixing about 05 cc of blood udh 
15 pel cent sodium eitiate m noimal salt solution, centiifuged and uashcd 
three times xvith noimal saline solution Hanguig-diop piepaiatioiis vert- 
then set up in duplicate in the usual mannei, using tvo loopfuls of scinm 
and one loopful of a 1 pei cent suspension of coipuscles in salt solution The 
prepaiatious weie examined at the time, and at the end of one and two hours, 
and in the case of negatives at the end of toui houis as w'ell, duung these 
intervals thex xxeie kept in the ice box at 5° to 10° 0, on account of the 
fact, well brought out by Guthiie and Pessel,"- that an amount of agglutnim 
suflBcient to cause marked agglutination in the ice box may escape recognition 
in tests made at 37° C or at room temperatuie Autoagglutination (said to 
be a rare phenomenon in human bloods), xxliich takes place oiilj at low tem- 
peiatuies <ind might accoidingly lead to contusion, xvas leadilx excluded bv i 
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pielimiinry mati,linig o£ the serum of cicli ixitieiit ag uiibt his ouu eorpuscics, 
only two instances of autoagglutmation m the senes were discoieied, in 
each the autoaggiutmin was reiuoied fioni the seiuni, piioi to its further 
use, b} absorptiou w ith the oorjiusdcs of the same indn idinl 

All tests were performed by iintehiug both the uiihiiowu seium and tlie 
unknown corpuscles against known corpuscles and known serum, respectnelj, 
lu accordance with the schema shown in Tible I 


TiBiE r 


SERUM 


X 

nsn CEirs 


Group n 

+ 

0 

+ 

0 

Group III 

4* 

+ 

0 

0 

Absi^s X to 

Group I 

Gioup XI 

Group III 

Group IV 

Strum 

X 

Group n 
Q 

\toi Cilia 

Gioup III 

0 

y^'isjgns X to 

Group I 

X 

0 


+ 

Group II 

X 

+ 


0 

Group nr 

X 



4- 

Group IV 


Tho eroup nunibcrlnB of Mosb Ib hcie emplo>eU ratlior than the nee official nonicn 
ciaiurc of Jansk> for the sake of uniformity with Guthrie upon nhose uoij tJic present In 
veatlgatlon is ba.. -tl 


The results thus checked against each other aie pieseiited lu Table II 
winch gives tho distribution of the foui fiaditioii il blood gioups among the 
niuetj one general paralytics in tins seiiis as coinimrd with tbeir distiibu 
tion among tho population at targe 


Tcnix II 
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4u 
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52 
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G 

30 0 

Qroup III 

14 5 

11 3 

r»2 

14 3 

Group IV 

39 0 

42 8 

’o4 

44 5 


racial standpoint It might hr inentloned that our tuatcrial was made up of 
American born) and 70 Gentitee tl American born ) all wcio Cuuc lalana except 
ur nogioes two of "Whom were members of Group III 


It js thus apparent that the patients m tins series do not differ essentially 
from the general population mth reference to the percentage claimed bj each 
of the four blood groups General pirihMS then no inoie than syphilis 
Itself/ IS cliaraetenzcd b\ am diffeieiice fioin tlie population at large in the 
uicideute of the blood groups whitli it evhibits 


GROUP JI eVSES 

In an admirable series of papers uhich wo maj uarmlj recommend to 
the reader as a most able consideration of the entire subject, Guthiie and 
Huch*® haye pointed out that * the methods geneiallj emplojed for blood 
grouping are based upon the assumption tliat tlicie are onij four isoag 
glutium j,ioups and that the blood of cyeiy human being belongs m one 
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oi these gioups The tests based on this assumptiou, ” they go on to s,\}, 
“aie so devised as to cause eaeh blood tested to tall into one oi othei of these 
tom gioups, thus seiviug to peipetuate a belief which no one has seiiouslj 
questioned " They then piesent evidence that “the populai belief concern 
mg the existence of foui and only toui isoagglutmm gioups is incoirect” 
tluough the denionstiation, by diieet tests and by absorption expeiiinents, 
of the existence of at least a thud isoagglutinin and a thud isoagglutiuogeii 
Without lollowmg out each step which marked the pioneer woik in this 
diieetion of Guthiie and his eowoikeis, we may summaime then results, fiist, 
as obtained among the members of “Gioup II ” 

Tliej found that, in the tiist place, the eiytluocytes of then vdiious 
“Gioup II” individuals did not behave alike Foi, biiefly stated, Group W 
serum, after absorption with the cells of a Group I individual, no longei ag 
glutinated the cells of Group I, Group III, and certain of the menrbeis ot 
“Gioup II,” but did agglutinate the cells of othei membeis of “Gioup II”, 
and when absorbed with the cells of the first-mentioned members of “Gimip 
II,” lost (naturally) the power to agglutinate the cells of these individualh, 
but still stionglg agglutinated the cells of the othei membeis of “Gioup 11” 
fas veil as the cells of Group I and Group III) 


Table in 


sum It 


SUBSEQUENT ICLLUTIVATION OP FED CELLS 

croup 1 GIOUP in oroup tia ciourUfJ 


1 Group IV + + + + 

1 Group IV (after absorption Mitli 

Lclls of Gioup I) 0 0 0 + 

J Gioup IV (iftei dbsoiption lutli 

cells of Group IIo) + + 0 + 


Hence there may be assumed the existence of an agglutinogen (h) tom 
inon to both tjpes of “Group II” individuals (Table III 1 a'S 2 uud 3), 
and likewise an additional agglutinogen (c) present m the erjthiocytes of 
Group II but not in those of Group II a, (Table III 2 and 3 ) This 
necessitates, obviously, the presence of the coi i esponding agglutinin (C) m the 
seium of Group IV 

The phenomena represented m Table III may be schematized as followi 


'1 ibk III 


1 ABCt- cross igglutmuted vith 
(gr IV scrum) 


- ab 

= + 

(gr I cells) 


- a 


(gr m cells) 


-b 

= + 

(gr n a cells) 


-be 

=r + 

(gr II cells) 



•Since Gioup IN scium asfclutin itcU the tills of Group 11 and Group 
this serum must contain the aKSlutinins ( I and B) corresponding to Gi® “SS Orucp 

orcscnt In the ceils of Group II and to the agglutinogen {tt) present in the 

\n^ thfslra'of me moup mneclc a 

ponnn''to"uirTlutlnm (!ir?n%hS ‘ef mn'oC GrSmTl " nd° 

II (h) and Group ninta)^^^^ elcmciiP, which t .1 1 put in ihsorpUon or i Uulln dion 
designated m hcaw-ficcd t>po 
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Tablo HI 2 ABC- ‘ib<?orbctl with -ah — > C- 

(gr IV scrum) (gr I cells) (absorbed scrum) 

-ab =0 

(gr I Lclls) 

* -a =0 

C- t ross agglutinated with (gr III cells) 

(ab orl)ccl 'sermn) -b =0 

1 (gr II tt cells) 

-be r= + 

tgr II ^ cells) 

Table III i \BC- absorbed with -b — - — > VC- 

(gr IV serum) (gr U a cells) (absorbed scrum) 

1 - ab = f 

(gr I cells) 

- a + 

(gr III cells) 

- b rr 0 

(^T 11(1 cells) 

- be rr f 

(gr Up cells) 


It therefoie follov\s thit Gioup 1\ scimu fiom tthicli agglutinin B has 
been removed absoiiition vuth Group 11 a cellos mil thus sene to distinguish 
between the a and /? members of Group II’% foi agglutmatiou of the II a 
cells, which contain only agglutinogen 6, wiU not be affected bj a serum lacking 
agglutmin B, whereas agglutination of the 11^ cells which contain agglutmo 
gen 0 as well as h, will be readily brought about through the piescnce m the 
absorbed serum of agglutinm C 

It was accordiugly a simple mattex to follow the piocedure outlined by 
Guthrie aud Huck,“ of absoibmg serum fiom successive members of Group 
IV with erythrocytes from successive membeis of Group II” until a serum 
was found which would completely agglutinate the corpuscles of an mdivid 
nal apparently belonging to Group 11 after that seium had beeu entirely 
deprived of agglutinins for the corpuscles of other individuals classified in 
the same group * Having found such a group IV serum, it was needful only 
to perform cross agglutination tests with the corpuscles of all the “Group 
II” patients in our series to deteimme which of them liad the agglutinogen 
formula -1) and which the formula —be 

In this way it was discovered that of 37 patients m “Group II/ 29 pos 
scssed the additional agglutinogen c and 8 weie without it, that is, 78 per 
cent of the gioup contained the ei.tra agglutinogen m their corpuscles 

Guthrie and Huck*^ expressed themselves only tentatively at first with 
regard to the relative incidence of these two foimuJae within ‘ Group H, ’ 
believing the formula to be commonei than —be Later however, they were 
led to question the accuracy of tlieir eailier impression concerning the relative 
frequency with which these two types aic encountered within “Group II 
Withm the year, Coca and Klein' fmthermore described an additional ag 
glutmable substance which they termed X and which they believed to be 


lartrof the absorption experiments we found It often advisable to emploj a 

proportion to serum than did Guthrie and HucK — about 10 
9 P^^Kt’d corpuscles (a i5 per cent suspen Jon) to 15 -volumes of serum rather than 

our aK^n.^»i ' . fornier to _0 volumes of the latUr Like these writers wo carried out all 
rPiions In the Ice box but often for four to -lx hours ratJier titan for two hours. 
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possibly identical with tlie agglutinogen o of Gntbiie and Iluck, and tlic) 
found it in about 75 pei cent (15 out of 23) ot then ‘'Gioup 11” blood;, 
j\Ioie recently Kline and his cowoikeis"^ foiuid this extia agglutinogen, nliicli 
they pioved was identical with the agglutinogen c of Gutliiie and Huck, in 
81 pel cent ot two bundled “Gioup 11” individuals^^ So that once again, 
this time with lespect to the agglutinogen foimula of “Gioup II” bloods, oui 
geneial paialytics appeal to piesent no ditteience fiom the usual 

Folloiving up the fuithei ivoilc of Guthiie, Pessel and HucU,'« ve then 
absoibed the seiuiii ot each ‘‘Gioup II” individual in oui senes with the coi 
puseles of a iiieinbei of Gioup I, the absoibed seium was then eioss aggluti 
uated with the coi puseles of the same Gioup I individual and with those of 
five membeis ot Gioup III As is evident fiom Table IV, these various 
“Gioup II” seia did not beliave alike, in that some of them, aftei absorp 
tion, continued to agglutiiidte Gioup III coi puseles as befoie, uhile others 
failed to do so 


Table IV 



SEUUAt 

ABSOUHFD 

ITU r B c 

GK I 
(IK) 

OH III 
(S J ) 

CR III 
(JU) 

GU III 

(at ) 

or in 
(nil) 

GP III 
(OK) 

1 

Group II (S M) 

Gioup I (I K ) 


+ 

4- 

+ 

+ 

+ 

2 

Group II (L D ) 

Group I (IK) 



+ 

+ 

+ 

+ 

6 

Gioup II (MH ) 

Group I (I K ) 


+ 

+ 

4- 

+ 

+ 

4 

Group II (HI) 

Group I (IK) 


+ 

+ 

4- 

+ 

+ 

0 

Group II ( J H ) 

Group I (I K ) 


0 

, 0 

0 

0 

0 

c 

Group II (F G ) 

Gioup I (I K ) 


0 

0 

0 

0 

0 

7 

Group II (T K ) 

Group I (IK) 


0 

0 

0 

0 

0 

8 

Group n (H R ) 

Gioup I (IK) 


0 

0 

0 

0 

0 


Since this Table IV is snuilai, on a i educed scale, to that iniblislied bj 
Gutluie et al we may cpiote then own woids m this conneetion “Theie was 
evidently an agglutinin (D) piesent m the seium of “Gioup II” [SVj, 
“Gioup II” [DD ], “Gioup II” IMH ], and “Gioup II” [MI ], which was 
not piesent in the seium ot “Gioup II” [ J H ], “Gioup II” [PG], “Gioup 
II” [T K ], and “Group II” [HR ] It is also plain that the coiiespondiug 
agglutinogen (iZ) w'as piesent in the eijthiocjtes ot the hie ineiiibeis ot Group 
HI, but absent tiom those of Gioup I ” Now since each member of ‘ Gioup 
II” agglutinated the eoipuscles of all fiie Gioup III bloods, the two agglutnio 
gens in the lattei iiiiglit haie leacted eithei (1) with agglutinin m paticid 
J H and with D m patient S M , or (2) w'lth A in patient J 11 and with j 
in patient SM But as Guthiie points out, each of the Gioup II i’Oia ag 
glutmated the cells of Gioup I, though it is eiideut that the latter aie dciou 
of agglutinogen d (Table IV) , hence theie must be some agglutinin Mhei tia« 
D in all the “Gioup II” seia, theiefoie agglutinin A is piesent m ah 
“Gioup II” seia, and agglutmni D is piesent in addition m some of them 

We maj schematize tlie foiegoing as follows 


Table IV 


1 AD- absorbed with -abc 

(gr It (S :ir ) scrum) (},r I fl K ) eelK) 


^ibmrhul zonin') 


D — cros-i agglutinated 

( lb^orbcd scnim) 


■v\ itli - ud = + 
(gr in cells) 
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Ijblo IV 5 A~ absorbed with -abc * O- 

(^r II (J H) scrum) (gr I (I 3\. ) cella) (absorbed sorum) 

0 - cross agglutinated itU - ad =0 
(absorbed serum) (gr III cells) 

By combining the results of this e\pci uncut those of the piCMOUs 
one, we find that the ‘ Gioup II” mdiMdinls iii our scries are repicseuted by 
the agglutinin agohitmogcu foiiuulac above discussed m the following pro 
portions 


TVULt, \ 

I u2 coutamnio D (Sy ptr cent) 

I o not coDtaming D 

Gutluie, Pessel and UucL.'* state tint they laclc present mfoimstion con 
ceiniUg, the relative frequenc) of those tvpes of ‘ Group H’ bloods iieithei 
are we justified m drawiiio conclusions on this point on the bssis of the few 
cases here repoitcd, although it would seem that the presence of the extia 
abglutinm D and of tlio extra af,gIutinogen c is far commonei tlian the ab 
jicnee of eithei On the other liand, these observers did not happen to encounter 
a t>pe possessing ncitlicr the extia ag,.lutmm nor the oxtii agglutinogen (le 
fonimla Ah) though they spcnl of its probable existence In the present 
senes, however, we found tliiee bloods (verified b) lepeatcd subsequent exami 
nations) vihich Inched botli agghitmin D and agglutinogen c Oui experience 
also differs from that of Guthrie to the extent that we were able to find but 
two examples of the absence of agglutinin D with tlie presence of agglutinogen 
c (formula Ahc) The three types of Group II blood discovered and de 
scribed by Guthrie and lus covvovhois’'' occurred, then in our ‘veues of 
‘ Group ir general paialjtics m the pioportions of HG per cent (ADhc) 

7 per cent (^IDb) and 3 per cent ( 1 he) respectneh the fourth possible 
I) pc (-^I h) viluch Guthrie did not luppen to encounter made up 4 pei cent 
of the group 


ADb 
J he 
Ab . 


GHOni HI c \SES 

The twelve Group III individuals m this seiKS (one patient died before 
the fiirthei tests could be earned out) mn be discussed verv briefly 

It la clear that the two types of “Group II ’ blood which lacK or possess 
'ibglutinogen c may be used to demonstrate the pioseiice of agglutmms h and 
G If n Group III seium be matched against a ‘Gioup II” blood of the foi 
mula -h, agglutination will of couise occur (Table I) the seium contains 
agglutima B If this agglutinin is now removed bj absorption of the serum 
^ith the corpuscles of a “Group II” blood of formula ~b and the absorbed 
^erum then matched a^^unst the corpuscles of a ‘ Gioup II ’ blood of foimula 
-ho tliL occurrence of agglutination must neccssarilj indicate the picscnce in 
the absorbed serum of aggiutmm G 
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BC - absorbed with -b — > 0- 

(gr III serum) (gr II a cells) (absorbed serum) 

C - cross agglutinated with - be = + 

(absorbed serum) (gr U |3 cells) 

Aceoi dingly, we absorbed each of the twelve Gioup III sera lu oui ser& 
with the coipiiscles of a “Gioup II” blood of known -h formula, and then 
matched these absoibed sera, tiom ivhich agglutinin B had thus been leraoicd, 
against the coipuscles of a “Gioup II” blood of known -ic foimula Strong 
agglutination took place in eveiy instance, thus demonstrating the pieseute m 
each of the twelve Gioup III seia of agglutinin C as well as of agglutinin I! 
(Table VI) 


T\ble VI 


SEUUiT 

ABSOPBED 

IVITH R B G 

SUBSEQUENT 
GK n (-6) 

(JR ) 

AGGLUTISATION 
GR 11 (-6) 
(JU) 

or LBC 

GB II (-50 
(GU) 

Group ni ( J H ) 

Gioup II (J H ) 

0 

0 

+ 

Group III (AE) 

Group II (JH) 

0 

0 


Group III ( J S ) 

Group II (J H ) 

0 

0 


Group III (GK) 

Group II (JH) 

0 

0 


Group III (S J ) 

Group II (J H ) 

0 

0 


Group III (HB ) 

Group II ( J H ) 

0 

0 


Group III (D S ) 

Gioup II (JH) 

0 

0 


Group III (L S ) 

Group II (J H ) 

0 

0 


Group III (B D ) 

Group II (JH) 

0 

0 


Group III (D B ) 

Group II (JH) 

0 

0 


Gioup in (CC) 

Gioup II (JH) 

0 

0 


Group III ( V D ) 

Group II ( J H ) 

0 

0 



It IS equally eleai that if the seium of a “Gioup II” blood of Luonn or 
inula AD— be absorbed vith the cells of a Gioup I blood (IK )> agglutinin 
■ft ill be lemoied fiom the “Gioup II” seiiim and agglutinin D leiuam, 
this absoibed seiiim, containing only agglutinin D, may be used to detect 
piesence oi absence of agglutinogen d Accoi dingly, the serum oi a 
II” patient (GII , foimula AD-hc) was absoibed with the 
Group I patient (IK, formula O-ahe), and the absoibed seium matched aoCio^ 


the cells of each of the tuelve Gioup III bloods in oui senes 


Acrrrlutination 


took place m everj instance, thus demonstiating the piesence in the 
of each of the tv'elve Gioup III cases of agglutinogen d, as well as 
gen a (since the same coipuscles are also agglutinated by “Gioup 
not containing agglutinin D) jj[ 

This iiiufonn agglutinogen formula —ad foi the coipuscles of 
individuals is in aceoi d with the observations of Guthiie and Pessel, o 
found agglutinogen d associated with agglutinogen a in the er> r 
seven members of this gioup The agglutimn-agglutinogen foiiuua 
t'ftel've Gioup III patients in this senes thus appeals to be BG 


GROUP I CASES 

It has alieadv been seen that Gioup IV ( J W ) seiiun, ' 

with “Group II” (— h) coipuscles, was still able to agglutinate L 

(-he) coipuscles, bj viitue of possessing agglutinin C as well as 
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If now from tins dbsoibecl serum ig{,lutinm J. is also lenioied by absoiptiou 
\\itb erjthrocjtcs belonging to a Gioup III nuliMdual, this seimn will contain 
only agglutinin 0, and niaj tlieieloie be used foi the detection of agglutinogen 
L Accordingly the serum of JW, twice absoibed in this way, was matched 
against the corpuscles of the foui Gioup I patients in oui series In each 
instance strong agglutination tool place, dcmonstiatiug the presence in each of 
the four of agglutinogen o as w ell as of agglutinogens a and 6 * 

The agglutimu agglutinogen foi mula of all four of our Group I patients 
thus appears to be 0 abc Ou the othei band, Guthrie and his coworkers'^ 
found two Group I eases with the formula 0 ab and three with the formula 
0 abc It seems possible that the lattei is the commoner 

THE aVASSEBM INM REitCTlON 

Straszynskd has recentlj demonstrated a certain degiee of correlation be 
tween blood group and the readiness with which the IVassermann reaction dis 
appears after antisypliilitio tieatment Having divided a senes of 325 patients 
into 209 in whom the Wassennann bccaiiie negative after only one or two 
courses of arsplienamino, and 116 whose Wassermann remained positive in 
spite of more prolonged treatment, lie observed that to the latter categorj 
belonged 22 per cent of the 95 Group IV (Moss) individuals in the senes, 3G 
per cent of the 119 Group II patients, 44 pei cent of tho 81 Group ni pa 
tionts, and 53 per cent of the 30 Group I patients Our cases are hardly 
comparable to Straszyusl I’s, not only because of being general paraljtios, 
who are notoriously Wassermanu fast but because the treatmeut which they 
received — malaria or tryparsamide or both — is scarcely calculated to bring 
about Wassermauu negativity in the blood Of the 71 patients in the present 
senes observed for more than one yeai (some of them for periods up to three 
years in length) 70 per cent showed little or no change in the blood "Wasser 
maun, in 10 per cent the strength of the reaction had become definitely modi 
fied, m 20 per cent it bad become essentially negative When considered in 
relation to the blood group as shown m Table VII it is seen that the Was 
semiann reaction in the serum remained practicalh unchanged in 61 per 


Table VTI 


wassehmann rEAcrioN 

IN TIIE BLOOD 

GROUP II 

NUMBER PER CENT 

croup HI 
NU6mEB PER CENT 

OEOUP IV 

NUMBER PER CENT 

Untjhanged 

11-61 

10-Dl 

21-75 

+ + to ++++ ale antigen 
_ to ++++ chol antigen 
Definitely Modified 

4-U 

0 

2-7 

•Ncff to + ale antigen 

7~S^ 

1-9 

5-lS 

Neg ale antigen 

Nog to ++ chol antigen 

2S 

11 

2S 


Groun ITT ^ 111 ) corpuscles lack aCfrUitlnoecn rl <T ble II ) nn I ob orptlon of 

cf tho four Uroup I corpuscles leaves no 'laeluUnln fn the Group III serum for ani 
absorption * aoth B and C belna removed b> the Croup I corpuscles oniplojtd In the 
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cent ot the 28 Gioup II patients, in 75 pei cent ot the 28 Gioup IV patients, 
and in 91 pei cent ot the 11 Gionp 111 jiatientb, and became negative m 9 
pel cent of the Gioup III cases, in 18 pei cent ot the Gioup IV cases, and in 
25 pel cent of the Gioup II cases No coiielation could be discoieied be 
tween the behavioi ot the Wasseimann leaction and the actual agglutinin 
agglutinogen torinula of the “Gioup II’’ individuals 

Disiegaiding Gioup I, of which the meiiibeis m oiii senes aie too ten for 
inclusion, and making allowance foi the small numbei ot obseivations re 
jjoited, oui results are in accoid with those of Stiaszynski (even though he 
found Gioup IV least Wasseimann-iast, as compaied with Gioup II m oui 
niateiial) at least to the extent that Gioups II and IV, taken togethei, ap 
peai to piesent some contiast to Gioups I and III with lefereiiee to the 
disappear aiiee of the Wasseiiuann reaction, but whether this suggests a cor 
relation between the behavior of the Wasseimann reaction in this respect 
and the presence of agglutinin A, since this is common to Gioups II and IV 
and absent fiom both Gioups I and III, it would uatuially be hazaidous to 
saj In any case, we hardly feel that oui results oftei anything in the nai 
ot comment upon those of Stiaszi'iiski, indeed, consideiing tlie quantitative 
and cpialitative limitations of our data, we are led to mention them only be 
cause it appeals to us to be of some mteiest, in the light of his obseivations, 
that the tew patients who exhibited any tendency to Wasseiniann-iiegatiiilj 
under the iionspiiochetocidal tjpe ot theiapy employed should neaily all bare 
belonged to Gioups II and IV, especially pei haps the toimei 


SUMIIARY 


1 The incidence of the traditional torn isoagglutinin gioups iiiis found 
to be the same in a senes ot 91 patients with geneial paralysis as m the popu 
latioii at large Since this is also true ot siphilitics, geneial paialytics do 
not diftei tiom svphilities in geneial in this respect 


2 An extia agglutinogen (t) in the corpuscles ot “Gioup II’’ individuals, 
described by Guthiie and his cowoikeis and later by otheis, uas touud m 
the piesent senes in the same iiiopoition ot “Gioup H’’ bloods (about 80 
per cent) as reported by otheis 


3 An extra agglutinin (£>) in the senim of “Gioup II’’ individuals, first 
described bj Guthrie, was found in 32 out ot 37 membeis ot “Gioup H” 
the piesent senes (86 pei cent) 

4 Our patients, being general paialytics i\ho leceiicd treatment onh 
in the ioim of malaria or tiypaisanude oi both, showed little tendency to 
definite modification or negativity of the Wasseimann leaetion in the blood, 
all but two of the twenty patients who exhibited such a tendency weie mem- 
bers either ot Group II or Gioup IV (.Moss), eleien ot the latter eighteen be 


longing to Group II 


rs vi' ixun” ;s;.?!'r.v>4".'-nrs .'issAir' .rs sn- 

Eloup I\ imU\iaual3 — LiiaUitialb the same propoi tioaa as in our o\\n s* rits. 
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:iXESENTEBIC E\TEK0CYST03IA* 


WiLUELii Hdepeb, MD, Chicxgo, III 


C ystic tumors m tlie mesentery ate ielaU\el> rare The ma 3 ont> of 
cystic formations located m the mesentery are not genuine neoplasms but 
are cysts of ■\anous origms as parasitic or bacterial infection (ecchinococcus 
cysts, c>sts of the cjstieercus eellulosae gas cvsts knoira as pneumatosis 
cystoides intestini) or due to trauma of the abdomen causing a localized 
hemorrhage or lymphorrhagia , central necrosis and liquefaction of infected 
l>mph glands (tuberculosis typhoid fever) or of solid tumors (lipomas) 
Among the true tumors of the mesentery the cystic new growths exceed by 
far in number the solid neoplasms (ratio 4 1 according to ilartin^) After 
bemg formerlj classified according to their content (blood, lymph chvlous 
caseous material) the mesenteric c>sts are grouped at present according to 
their origin and histologic structure because the content is not a sufficient 
criterion of the actual character of the tumor 
Classification 

1 Cystic Ijmpbaiigiomas 
a Serous cysts 
b Chjious cjsts 
2 Enterocystomas 

3 Cysts being derived from the uolffiin duct 
4 Dermoid cjsts 
5 Teratomas 
6 Fetal inclusions 
7 Teratoid mixed tumors 

FREQl ENCl 

The cystic Ij mpbangiomas rank highest in number with more than 200 
cases reported (Forster-) The frequency in the other groups is much lower 
enterocystomas 27, cysts being derived from the wolffian duct 5, dermoid cysts 
33, teratomas 8, fetal inclusions 9 and teratoid mixed tumors 2 (Dowd,® Niosi * 
Colmers,^ Sommer*) 

On account of the ranty of the mesentenc enterocystomas and with refer 
ence to the pending discussion of their origin we wish to report a new case 
of mesenteric enteroevstoma w hieh came recently to our observation 

REPORT OP CASE 

niSTOCY — S, bo^ aged 5 was admitted to itercy Hospital m ilay, 1925 previous 
history negative, except tuberculous lymph glands on the neck in tho last two years Three 
da^s prior to admission, the patient became suddenly sick with pains in the stomach region 

jjl Prom the Ilepartment of Pathology Loyola Univexfiflj School of Medicine Chlcaffo 
RcccUed for pubUcaUon August 6 

42T 
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lasting until the next morning The patient was feeling noil till la the menmg the pains 
started again ^ith increased strength, but localized more aiound tho naxol and comhnad with 
vomiting during tho night Tho pams subsided again in the morning of tho third dij liaiinj 
a new onset in the afternoon, uhen tlic child was first seen by Dr I P Golden, to nliom I 
am greatly indebted for the clinical historj of the case The abdomen uas sbghtlj distended 
at that time, the light lijpogastnc. region was tender and showed muscular ngiditi V 
hen egg sized, movable tumor of an elastic consistency and of a smooth surface was felt 
in the right hypogastnc region near the navel Leucocyte count 22,400 DiagnoM Acute 
appendicitis and mesenteric cyst A hen egg sized cyst located bewtcen the two iiicmhnias 
of the mesentery, inches from the ileocecal vahe adjacent, but not connected with tho 
ileum was enucleated at operation Also appendcctomj was perfonned 

Mtstologtc examination — The wall of the cyst was about 0 2 cm thick, showing on the 
rather smooth inner side a small nodule, nee seed size, projecting into tho lumen Microscop 
ically tho will was composed of fi\e layers serosa, subscrosa, muscularis, submucosa and 
mucosa Serosa and muscularis showed a similar structuie to that found in tho corresponding 
lajers of the normal intestinal wall Tho submucosa was a rather dense couiicctiie ti'-^uc 
and tlunner than the same lajer iii the noimal intestinal wall Tho mucosi was formed b\ 
a smgle layer of cubical or low cylindiieal epithelial cells Goblet cells were not observed 
Kudimeutary viUi were present in a small area Glandular formations, leseiiibling in location 
and structure Brunner’s glands were seen in sonic places In other paits of the w ill the 
epithelial bning was coinpletolj licking Lxniphoid tissue was onlv found in tlic nbo'ir 
mentioned nodule The appendix showed a model ate lij'peiplasia of the Ijaiipili follicle^ 
Thoio were no signs of an acute inflammation 


DISCUSSION 

Tlie mucosa aud submueosa of the cjst just desciibed lepiesent the tjpc 
of mtestiudl stiuctuie which is piesent in an eailj stage of fetal life At 
that time the intestinal mucosa is composed of a single layei of cjlmdrical 
cells and does not show any villi Also the lymphoid tissue iii the submueosa 
is not yet developed m this stage of pienatal development In othei cases a 
complete imitation of a full}’’ developed intestinal mucosa avith villi and 
glaiidulae Liebeikulini avas lepoited But iiiegulaiities and defects m the 
development of individual layers weie ficquently seen, as lack of tlie hmplioid 
tissue 01 of one layei of the musculaiis oi as paitial oi complete fibrosis of tbe 
musculaiis Stiuctuial impeitections of the last-mentioned kind will natuialh 
enhance gieatly’ the difficulty of an exact inteipietation But in discarding 
those tumors fioin this gioup ouly the complete lack of muscular tissue may 
justifa^ such a step Investigations of Stliimtt’^ have shown that sometimes 
very small rests ot muscular tissue may be present rn an entirely fibrotic 
mrddle layer 


ORIGIN 

The majoritr ot the enter ocy stomas oiiginate lioiii rests of tlie omplialo 
mesenterre duct The most common malformation resultriig from an mcom 
plete obliteration of this duct on its intestinal end is the Meckel’s direiticuluni, 
which IS found in 2 per cent of men In other cases the duct remains open 
through Its whole length or ouh m its distal or central part Rests of 
kind may gam a certain autonomv and ccstic tumois of tlie structure am 
character of enter oey stomas are the result They aie found 
with the location ot the omphalomesenteric duct, m the abdominal wall ■ 
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the navel, m the mebeuterj, and on the convex side of the intestine (CoIuieis“) 
From 43 euterocj stomas 4 were in the abdominal wall, 25 on the convexity 
of the intestine and 15 on the toucavc side of the intestine or in the mesenteij 
Corresponding with the usual location of Meckel's diveiticiilum 80 eui above 
the ileocecal valve on the ileum the enter ocystomas are seen most frequently 
in this region of the ilouiu or in the adjacent mesenterj But the gieat 
variation in the location of the dnertieuluin ninth is found on the small 
intestine from the duodenum to the ileocecal valve exjilains also the occur 
reuce of enterocj stomas along this line either connected nith the bon el or 
free in the mesentery 

But evidently not all eiiteroeystoims aie deiived from rists of the oni 
phalomcseiiteric duct Ihcre aic 2 eases reported m which multiple cysts 
were observed Koth" desoiihed the occuireuce of many small evsts along 
the ileum in the mesentery and Sehmincko'’ saw one cjst in the mesenteiy 
and a second one in the dorsal mediastinum The peculiai location of the 
multiple ojsts in these two cases is in absolute argument against their origin 
from rests of the omphalomesenteric duct The source of these ejsts was 
presumably displaced embryonal intestinal tnssue Observations of Elze“ on 
the fetal intestine where he found epithelial formations interpreted by 
AsohofE” as processes of epithelial cells into the intestinal w ill may offer some 
substantiation of this conception if we consider that these piooesses may be 
come displaced to the outside of the intestine 

Also during my own investigations on the duodenum of tliiity rats and 
labbits I found in the wall of the duodenum of one rabbit a small evst located 
in the subserosa The cyst had a well developed muscularis and a mucosa 
whieh was similar to that of the duodenum only thinner We are more in 
dined to interpret this cyst as a inalfoimation of the intestinal wall on ac 
count of its close relation to it than as a icst of the oinplialomeseuterie duct 
If the negative results of Woyciechouski who evaniiiicd without success the 
mesentery of 48 human bodies for displaced intestinal tissue seem to dis 
agree with our conception, we have to consider the fact that the small num 
her of cases examined does not allow any definite conclusions m this direo 
tiouw Piirtheimore we do not believe that enterocy stomas mav he produced 
by the traction of displaced pancreatic tissue on the intestinal wall causing 
diverticula (Ilansson’"), because m none of the casts rcpoited was pancreatic 
tissue found in the wall of the evsts 

The eiiterocystomas are gencrallv of iiiiiior sire They rarciv exceed the 
size of an apple although larger ones were observed Usually theie is only 
one cyst Barely two are present coimectcd with each other by a duet Con 
nections of the lumen of the cyst with the lumen of the intestine through a 
duct have been described especially m eases which the cyst was adherent to 
the wall of the intestine Malignant degeneration in the epithelial part of 
the cyst w is found in one case (SchmitUI m which a caiciiiomatous growth 
was pieseiit in nodular foimations projecting into the cystic lumen 
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CONCLUSIONS 

1 A case of luesenteuc enteiocystoma is lepoited 

2 Euteiocystomas luaj onginate fiom lests of the omplialomeseuteue duct 
01 tioiu displaced einbij'oiial intestinal tissue 
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THE USE OP CIIOLTN IN PARALYTIC ILEUS*’ 


By Hans Hvrtman, M D , and Wm Dock, M D , San Francisco, Calif 


I N 1925 Klee and Giossinan' lepoited encouraging lesults fiom the admiiiii 
tiation of chohu intiavenously in 120 cases of paialytie ileus At the 
same time Magnus- summarized the expeiiniental woik which had been done 
in his laboiatoiy on cholin in its i elation to the gastiomtestinal tiact Chohu 
IS noinially piesent in the musculans of the stomach, and the laige and small 
bowels It diftuses out of fiesh strips of gut and the fluid thus obtained 
leestablishes coiitiaction in old intestinal stiips fioin which the eholni has 
disappeaied While chohu is not absent in the gut in cases of ileus, the 
intiavenous administiation causes a leturn of normal peiistalsis m eipen 
mental ileus due to infection, piolonged anesthesia, or trauma The single 
lethal dose in animals was found to be 35 mg per kilogram Over a peiiod 
oi one houi 50 mg pei kilogiam could be given with safety The dose sug 
gested foi man was 600 mg pei 60 kdogiams given slowly (seventeen mm 
utes) Cholm (trimethyloxyethyl ammonium liydi oxide) is givmn as the 
hjdiochloiide, and the civ^stals or solution should be kept in ampules to 
pi event decomposition to more toxic substances 

Wolf and Canney^ in 1926 leported a senes of foui eases in three of 
which cholm was successfully used, in the fomth the administiation had been 
too long delayed and theie was no effect Six bundled mg diluted m IS 
cc of steiile noimal saline solution was given intiavenouslv ovci a pcrioi 
of time not shoitei than seventeen minutes 

^From the Departments of Sursery and Medicine Stanford LnWersltj Medical Echoc' 
San FraiicLco Calif 
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As we ^\ele unable a^the timt to obtain cbolm from the film nhich sup 
])hed the above workers we accordiUoIj JtcU it nccessai’j to standardize the 
American product (Eastman ICodak Company) as to toxicitj Babbits were 
used for this pm pose and it was found that 50 mg per kilogiam in a single 
dose was uell tolerated Tlie lethal dose was 75 mg per kilogram given m a 
single dose The therapeutic dose pioduced marked sali\ation redness of 
the ears, contraction of the pupils slowing of the pulse and peiistaltic action 
e\en in anesthetized animals in which the gut had been tiaumatized until 
ileus resulted 

We liave had an opportunity to use this diug m but a single case of 
ileus but the immediate result was so striking that further trial seems 
justified 

An obese woman, fortj ^cars oltl dc\i.lopc<l nWominal distention and vonutmg £Q^o^^ 
iDg hyaterectoTuy Gastric lavage stupes and enemas given over a pmod of four dajs failed 
to relieve the condition abo had no bowel movements or passage of gas Her temptrature 
loso to 103 and vomiting of foi'il Tnaternl occurred No pcnstaUc sounds could be Jieard 
riic diagnosis was paralytic ileus possibl> with pontonitis She was given 0 6 gm of chohn 
bydrocUorido in 250 cc of normal salmo solution over a period of twenty minutes Tlio 
blood pressure fell from 120 to SO the dr^t tUrcf mmutes and there was flushing of the face 
^lahTation but no appreciable ^lowing of tlir puhr rate ImmcdiateK after the intravenous 
administration had been completed pcn^tnlsi wan heard and tlie patient CAprr ed a de jh 
to dofecato and js about fli<? miautos pas ed a hrge quaatitY of gaa and liquid /oces Tinro 
were no cramps The teniporaturo continued to rise and the pitient died in tnclvc hours 
At necropsj a partial obstruction without gan^ienc was found high in the jejunum which 
had Iiemiatod into the abdominal wound 

CONCLUSIOV 

The use of cholm lutraveuouslv in parahtm ileus is justified on both a 
clinical and experimental bnsi^ The aotion both therapeutic and toxic is 
very fleeting, the late of administration should be controlled by following 
the blood pressure One half to 1 gm can be giv.en in fifteen to thirty mm 
utes and repeated if necessary at two to three hours inter-vals The chohn 
should be kept in sealed ampules containing the appioximate dose either in 
crystals or solution as tlie decomposition products are quite toxic 
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SUGAR IN BLOOD^ 

A Studi of the Accuracy of the Krasier-Gittle'\[ vn MoomcATiON 
OF THE Method op Folin and AVu 

B\ Elsa R Orent, B S , Brooklyn, N Y 


A SURVEY of the hteiatuie leveals a suxpiisingly laige number of inetli 
ods foi the estunation of sugar m blood Most of these lecjuiie quau 
titles of blood such as can only be obtained by entering a vein A fei\,' of 
wluch the Bang- method is piobably the most widely used, lequiie such 
quantities of blood as can be obtained by piickiug the fingei Such a 
method has recently been described by Kramer and Gittleman^ In their 
technic, the blood is collected in a small pipette, %o to of a c c of blood 
being required for a single determination 

The principle of the method is the same as that used bj'' Polm and 
AVu^ The advantage of using minute quantities of blood, obtained intlioiit 
venipuncture, is obvious, especially in work on infants and small ammals 
However, the acciuacy of the mieroteehnic has been questioned m some 
quarters I have, therefore, undertaken an intensive study of this method 
in eompaiison uith the one oiiginally described by Folni and AYu Tins 
paper gnes the results of this study 

PROCmURE 

One c c of distilled watei is put into a small tube graduated at 2 cc 
The finger from which the blood is to be obtained is then washed Mith 
alcohol and ether, and pricked with a lancet One-twentieth oi Yio c c of 
blood IS diaun into a pipette, graduated at 0 05 cc and 01 ec AYheie the 
blood-sugar concentration is expected to be high only Yio cc of blood is 
required The blood is tiansfeired from the pipette into the tube containing 
the distiUed water Great care must be taken in measiiiing the blood After 
transferimg the blood into the tube, the pipette must be well washed bt 
diavung the vatei up into the tube several times The tube is rolled betiittn 
the palms of the hands in order to produce complete hemoljsis One tenth 
e c of 10 per cent sodium tungstate is added, followed, after mixing, bj 0 1 
cc of % N sulphuric acid to precipitate the proteins The tube is again 
rolled until the mixture turns dark brown The volume is then made up to 
the 2 cc mark and the tube again rolled The tube is allowed to stain 
five minutes, then centrifuged about five minutes, and the supernatant ihnd 
aspnated and transfeiied to a 10 c c graduated cylinder Care must le 
taken not to disturb the protein precipitate Using a pipette graduated ni 
1/^0 cc an aliquot (1 5 c c rvas used here) ot the super natant fluid is weas 

■ TKrom the Hirr> Caplin Pediatric Research I>.iboratorj and the Pedlatrli. VtP irtw nt 
of the Jewish Hospital of Brookl> n N Y 
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Tvble I 

Detepminatiov of Sug\f ik Solutions Contukino Iv^oua Vmouvts of Glucose 
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Tab LI II 

&LL\r CONCENTR-VrlON IN Bl 001) 01 PVTIENrS 


KP VMEIt GITTI L JLVN 1 OLIN A\ U 


AIQ PFR 100 C C 
01 BLOOD 

DIPFEPENCE IV % 
BETAA EEV check 
DETEB ltlVAPIONS 

MG PER 100 cc 
OP BLOOD 

DIPiEIENCE IV % 
BETWEEV CHECK 

DETERMINATIONS 

dipierlngl LV c'o 
’ BLTWELV TUL 
MFANS OF TIIF 
TWO METHODS 

A NONDIABETIC 
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A.\ 0 1% 

Vv 0 0% 


ured into a modified Foliii-Wu sugai tube giaduated at 4 e c and 6 e c Two 
staudaids are prepared using 1 cc and 05 cc respectnely of a solution 
containing 01 mg of sugar Tavo c c of the alkaline eoppei solution aie 
added to each tube and the Aoliune is made up to 4 c c The tubes are 
heated in a boiling Avatei-bath for six minutes, transfeiied to a cold iratcr 
bath and allowed to stand thiee minutes If the tubes are heated longer 
than SIX minutes, leoxidation takes place, and low lesults aic obtained 
Two c c of the phosphomolj bdate solution are added to each tube and the 
volume IS made up to 6 c c After letting the tubes stand from fne to tm 
minutes to permit the escape of CO, gas, the solutions aie ready to be read m 
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Tabi*g in 

Suo\n Co^cK^^'K.molf iv Bloop of Boos 
I v MG rcp JOO cc OP Blood 
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These blood suffar detcrniJnaUons were mule Jn connection with the studj of Bio 
cfTect of ligation of the hepatic artery on carbohxlrate metabolism 


tBlood sugar dctoniilnatlons after Injection of adrenalin 
tBlood sugar determinations following h>pogl>ccmlc shock 


the colorimeter The etaudird is set at 15 and read against itself If the color 
imoter is properly adjusted tlie t«o staudaids should give the same reading 
One standard is then replaced b> an unlnonn and several readings taken 
While the solutions are being loiiijiaied in the colorimeter, care should be taken 
that no gas bubbles collect about the prisms 

Calculations — • 

fa.lmg of rtnnJarJ x nig of glucose in x 10 0 ^ j,,,, 

HcuaiUj, of uuknouM x amount of blootl present jii the 
aliquot 
eg 

'When 0 1 c c. of blood is used I 5 ce of supernatant fluid represonta 0 075 c c u£ blood 
If tlua giNcs a reading of 20 against a 01 mg standard set at Iv* Uicn tha calculation is as 
follows 

15 X j 1 X 100 jQp ^ ^ sugar per 100 c c of blood 
20 X 0 075 

cr to simplify the calculation dmdo 2000 by the reading 

— mg sugar in 100 c c of blood 

Beading 

2000 = 100 rag of sugar per 100 cc of blood 

RESUIiTS 

Table I gives tlie results of t senes of coinpir'itn e deterniiintious by the 
original FohuWu metliod and by the Kinmer Gittieniau modification on 
solutions of known concentrations rniignig fiom 50 mg to 350 mg per 
100 c c 
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The aveiage amount ot glucose ieco\eied in each solution is shown. 
The mean eiioi has been deteinunecl m teims of milligiams pei 100 cc ami 
pel cent Using the amount of glucose knouu to be piesent as the mean, 
the standaid deviation fiom tins quantitj’- has been calculated 

Table II, fiist and thud columns, gives the lesults ot compaiatue deter 
minations by the Folin-Wu method and by the Kiamei-Gittleman method ou 
the blood of a senes of nondiabetic and diabetic patients The diflerciice in 
pel cent between cheek detei minations -with each method is given in the second 
and touith columns lespectnely The difteience in pei cent betw'eeii the a^e^ 
age \ allies obtained with these two methods is gnen in the last eoluiuu 

Table III shows a senes of eompaiative detei minations made on the blood 
of dogs These dogs wmie used in a study of the i elation of the blood siigai 
level to the convulsne seizuie following ligation of the hepatic aitei} 

CONCLUSIONS 

1 The aveiage lepioducibility of the Kiamei-Gittleman method is about 
1 0 pei cent, that of the Folm-Wu is also about 1 0 pei cent 

2 The values obtained bj the Kiamei-Gittleman teclinie agiee w'lth tliose 
obtained by the Folin-Wii technic to within 2 0 pei cent This is only slightly 
gieatei than the degiee of lepioducibility ot eithei method 

3 These findings show' that the miciotechnic of Kiamei and Gittleuiau 
foi the quantitative determination of substances in blood that i educe alliahne 
cupne hydioxide solutions gives lesults that compaie well with those obtained 
with the onginal method of Folin and Wu 

The aiithoi is indebted to Di Benjamin Kiamei foi his advice and en 
coiuagement in this investigation 
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NORMAL BLOOD COUNTS IN PIGEONS’ 


/ 

Bit FroiD Dl Eds PhD San PiUNcibco, Calip 

D uring tlie comse of studies oil the anaplnlactoid 'iiul siiapli} lactic 
shock reactioub in pigeons* iii this laboiAtoi> a large uuount of data 
ou uomiai blood counts has been -iceiimul Red In mlw of the limited m 
formation ou this subject aiailuble m the litentuie it seemed worth nhile 
to place this data ou lecoid 

I am familiar ■with onlj two icports on pigeon blood in the hteiaturt 
IClieneberger and Carl made a studj of the blood moiphologi of six pigeons 
They repoited the following counts eijthroej tes fiom 3 780,000 to 4,535 
000 Icucoejtes from 10 430 to 31 430 and thiombocites (platelets) from 
0,070 to 63,490 pci cu mm The dilTerenlid leueoeate count also showed 
great aariabilitj A similai aauabiljt> in cell counts has been reported by 
Arloing and Dufourt ^ but the> do not state tlic uumbei of pigeons used 
The blood counts icported ni tins paper were made on normal pigeons 
using blood from two regions, boait blood le blood from the heart by 
chest puncture, which repres>ented tlx nnm channel of the circulation and 
blood from a supeificial %cin of the leg whuli lepresented a peiiphcral 
channel For differential staining Histiiigs * nxKlificntJon of the Nocht stun 


TutB I 

NonMvr Bcooo Coi vxs is Pi« ions 




HEWIT 

err mis 


BANGE 

MEDIAN 

1 i \N<E 

MFDIlN 

‘iniall Ivinohocvtcs 

5 to 53% 

W7 (.t) 

2 to < i% 

10% (33)* 

•Lar^e lymphocytes 
Pseudo coamophihc 

9 to 07% 

21% (23) 

3 to 01% 

2(% (33) 

polymorphouutleara 
Eoainophihc polynior 

0 to 25% 

3% (2„) 

j 0 to 31% 

1% (33) 

phonuclcara 

Eoainophihc 

2 to 70% 

20% (23) i 

i 

14 to 5^9 

27% (33) 

Diyelocytes 

0 to 21% 

0% (23) 

n to 4% 

0% (33) 

Bosophihe myelocytes 
Basophilic polj mor 

0 to 3% 

0% (21) 

0 to 2% 

0% (3u) 

phonuclcara 

0 to 2% 

0% (23 > 

0 to 7% 

0% (33) 

Eeucocj tes 

7,000 to 
10,600 

ll&OO (Oj 

3 COO 
to 

8 COO 

5,200 (0) 

Erytlirocjtes 

2 625,000 
to 

4 323 000 

3,300 000 (25) 

2 27o000 
to 

4 475 000 

3 3^0 000 (26) 

Thromhocjtcs 

8,000 

to 

89 000 

24000 (32) 

8,000 

to 

84 000 

33,000 (45) 


•Number of pigeons used in parentheses 


f^ancls^Callf^ Pharmacologj SUnford UnUorsitj School of Medicine San 

Utcclvia for publication July 22 19-6 
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rue JOUUWU or I VBOKVTOUY V^D OLIXIC VO ill DICING 

M as emploj ed Foi comitiug, the diluting fluid of Eees and Eckei^ was used 
ioi eiythioeytes, thiombocj tes and leucocytes, the eiythiocjtes reiuauied 
unstained and all other cells weie stained blue The lesidts obtained are 
piesented in the accompanying table 

The results confiim the great vaiiabihty in blood counts of pigeons pre 
viously lepoited by otheis The difterential counts on leucocytes were oiig 
iiially made with the view of con elating ceitain changes in these cells ivitli 
the anaphylactoid and anaphjdactic shock leactions oust as had been done 
with the eijtluocytes and tliiombocytes in a pievious study but the counts 
weie too vanable to permit the drawing of definite conclusions This was 
tiue of the leucocyte counts in the experiments individually and collective!) 
In the previous study, ^ the counts of tliiombocytes and eiytbiocytes lelative 
to eacli othei weie moie unifoim and peimitted definite conclusions It is 
obvious that caution should be exeicised in drawing conclusions fiom blood 
counts in pigeons 


CONCLUSIONS 

Normal blood counts on a laige numbei of pigeons aie lepoited, and tlie 
gieat vaiiabihty picviouslv lepoited confirmed 

RErERENCES 

iDe Eds and Mitthcll Join Pliarm Exp Tlicnp , 1020, \\\iii, Jll 
-.^elvlicnebcrger and Carl Vie Blut moi [ihologie der Laboratoriums Tiere, 1012, Lnp/Og 
^lArlojng and Dufourt Soc t>c ^et, Jour de mfd \et et de ?ootccb , L\on, ilo, lOE 
‘Hastings Bull Johns Hopkins Hosp , 1904, x\, 122 
Rcca and Eckor Jour Am hied Assn , 1923, 1 \\, 621 


A STCDY OP THE PIGMENT IN ADDISON’S DISEASE* 


CxCvrlL Sronu, D , and Robert a Mooke AD Codumiijs Ohio 


M elanin occurs noimaUy as the coloring matter of the ban, of the cho 
loid of the eye, of the skin and in the pigment matter of many lower 
animals 

Its function is evidentl) that of protection fiom light lays ilelanm 
seems to he pioduced tluough the metabolic activity of specialued cells and 
old theories couceiuing its oiigin fiom hemoglobin have been abandoned 
Because of some unusual activitv melanin accumulation maj occui some 
wheie vMthin the bodj in excess While tiie entue skin of a negro is said to 
contain oul) about one giam of melanin, excessive cpiantities ma\ be deposits 
in the lymph nodes, skin, etc 

Addison’s disease is usually associated with a deposition of a biownisi 
pigment in the skin and occasionallv m otbei organs Von Purth and hi» 
cowoikers have shown a definite lelationslup of tviosme and mchium an 
othei investigatois have, at least partialh, shown a lelationsluii ot t\io>in 

Vmcrlcan Sod t> of ClROc-il I 


•Read before the rifth Annual Contention of tlic 
nt Uollas Texie Vpill 1") IG and 17 19-G 


o„ists at Pallas 


iroin ihe Pepai tnient ot ratholOtU Uie Ohio State Enher-iitl 


Culuinhn 


niiio 



V. STUDY Oi THE riOMEM IV IDDISOV S DISC.VSE -iJS 

Hid adrenalin On tins basis it bas been lasumed that tlie pigment of use in 
Addison’s disease is a melanin and is due to some dj sfunotiou in the metabolism 
of the aromatic radicles As jet no definite chemical eridenco has been 
brought fomard to pi ore the melauotic character of this pigment 

During the spiiug of 1921 it n as oui good fortune to perform a necropsy 
(on the pathologic serrice of the Ohio State Umrersity) on a tjpical case of 
Addison’s disease with pigmentation of the skin and actiie tuberculai easea 
tion of the right adieual and old tubercular fibrosis of the left adicnal The 
point of greatest interest nas that the entire irmphatie sjstem of the abdo 
men and chest nas heavily pigmented black Ihe case leport and histologic 
findings Will be reported elsewhere, suBilc it to say at this time that it was 
early realized that the pigment was not an aiithricosis Jlicrochemical reae 
tions showed that tlie pigment ivas non free and nas bleached by sunlight 
and hydrogen peroxide In aecoid with this idea a chemical investigation of 
the pigment n as thought to he pei tiiiciit 

Isolation of the Pigment — Tlie method of Goitner' using 0 3 per cent 
NaOH was followed very eloselj In brief this method is as follows The 
lymph glands were fiiiolj giouiid in a moitar and placed in a flask with an 
excess of 0 2 per cent NaOH The whole was boiled under a reflux condpusei for 
three houis The superuataut fluid was poured off aud the process of extraction 
repeated The two extracts were combined filteied thiough a Buchner filter 
and ooneentrated HCl added until a coarse flocciilcnt precipitate appeared 
The whole was centiifuged and the supernatant poured off The dark mass 
remaining was dissohed in N"20 Hit and again centrifuged and the melanin 
solution poured off Coiiceutiatod IICl was added until a floeculent preoipi 
tate appeared (Gortner recommends adding up to 1 per cent but we find 
that this 13 not sufficient acid to cause the precipitation of the melanin 
Titration results on the fluid show the concentration to be about 2 1 pei cent ) 
The precipitate is centrifuged and the acid pouied oft The precipitate is 
dissolved in an excess of 10 per cent acetic acid and centrifuged The dark 
supernatant solution is placed in a celloidm diaijzmg sac and dialyzed until 
the melanin is precipitated and the dialj zate is free of chlorides Centrifuge 
the suspension and collect the precipitate in a porcelain dish Dry on a 
water bath The dry black powder is extracted in a Soxhlet with carbon 
bisulphide, alcohol and finally efbtr This drv powder was used in the 
analytical results reported below 

Amount of Pigment —Unfortunately the lymph glands ivere not weighed 
at the start and only a very general idea of the amount of pigment can be 
secured when it is stated that the entire lymphatic apparatus of the thorax 
and abdomen yielded about 0 7 gm of pigment 

Ash Content — The pigment was placed in a platinum crucible and heated 
until all organic matter was oxidized 

0 12 0 gtn of pjgmont yielded 0 0011 gm of asli, or 0 03 % 

Sulphur — Liebig’s alkali method was used as outlined by Sherman “ An 
alcohol lamp and nickel apparatus was used for the fusion The barium sul 
pliate Was washed, ignited and weighed as outlined by Poulk* 
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0 3034 gm of pigment yielded 0 0683 gm of binum sulphate Calculated on an asli 
iree b isis tins is 3 10 per cent S (0 0032 gm of bdiium sulphate nis secured m a blank) 

Nitiogen — This coustitueut was deteimmed by the geneial Kjeldahl 
method outlined by Foulk ^ 

0 0174 gni of pigment gave off the amiiioiiia equivalent or 5 48 ec of N/oO HCI 

Calculated on an ash free basis this is 1124 per cent coiisideiiiig tint 1 cc of 0 02 
N ammonia equal 0 000341 gin ammonia 

Cail)Oii and Hydiogen — These two elements weie deteimmed m a com 
bustiou tiaiu according to the methods on timed by Gatteiman’ foi substances 
contdiiimg nitrogen and sulphiii The combustion was earned out with lead 
chromate and a reduced eoppei spiial 

0 2150 gm pigment vielded 0 1004 gm vvvtei and 0 4287 gm caibon dioxide 

Calculated on an ash free basis tins is 

0 518 per cent 

n 5 50 pel cent 

SUMMABl 

From these results we can ioiniulate 

C 54 8 pel cent 

II 5 50 per cent 

S 3 1 per cent 

N H 24 per cent 

O 25 4 per cent (by diffcieuce) 

Calculated on this basis the simplest possible foiiiiuH is 
C ,H„K,SO , 

DISCUSSION 

As these results appeal to us, the exact amounts of each substance aie 
only of value to a slight extent foi as has been pointed out by Goitnei- it h> 
impossible to piepaie two samples of melanm from the same source and 
secure the same figures 

The significance of these results lies mostly in the sulphur deteimma 
tions Granting that the Liebig alkali method gives consistently high re- 
sults even on known chemical compounds, the value of 3 10 per cent after a 
blank determination has been subtiacted points most clearly to the fact that 
this pigment is not related to any Imown derivative of hemoglobin formed 
either by changes in the animal body oi by chemical processes outside the 
body, since none of these deuvatives have ever shown a higher percentage 
than 0 5 per cent of S 

In the isolation of the pigment it was noted that the two types of melanm 
mentioned by Goitner- were present, that is one soluble in weak acid and 
one insoluble in xveak acid The amount of the latter was so small that any 
analytic work was impossible 

The compaiison of the results of the chemical analysis of this pigment 
with that of melanins derived from othei sources by different authors is no 
of any value As has been pointed out by Gortnei^ the actual cliemical per- 
centages of the elements ^ aiy coiisideiablv with the method of extraction h 
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Since we Inve followed the method used by Gortuei ui detail, it follows that 
a companson with the results of Jus analysis nsms 02 per cent NaOU to 
extract the pigment from black wool is justifiable 

GUNS 
Gortnor 52 CO 7 2S 13 52 133 

This paper 350 1124 310 

Although the dilfereiiccs arc well bejoud the limits of eiperimeiital 
erroi and beyond the errors secured by us in the analysis of known chemical 
compounds with the same apparatus and chemicals, we believe that, consid 
ermg the possibility of slight variations in the teclimc of purifying the pig 
mont and in the possibility of several different melmina existing, the figures 
arc comparable, with the exception of the sulphur Here some of the dif 
fercuces may be accounted for on the basis of tlie Liebig method used bj 
VIS, but the renninder must remain unaccounted foi until further observa 
tioiis can be imde m other cases of Addison s disease 

SUMMAUV 

1 The ultimate chemical anahsis of a pigment derived fiom the Ijmph 
glands in a case of Addison’s disease is reported 

2 The evidence seems to point tint this pigment is a melanin and the 
absence of anj other eiplaiuable cause of the melanosis than the Addison’s 
disease would lead one to believe that theie was more than a casual rehtion 
ship between the two 

3 We believe that the pigment laid down in the tissues is a melanin and 
that it bears a direct relationship to the condition responsible foi the patho 
logic complex of Addison’s disease 

ULf-tKfcNtCS 

Ubcl and Jour E-ip MeJ, ISM i SOI 

Gortner Hiocliem Bull 1911 i JOy 
^Sliennaa Organic Aualjais, MacmUlan Co r»cw Vork 
♦Foalk Notes on Quantitative ChemicaJ VnaJyws 

^tterman Practical Alcthods of Organic Chemistry, Macmillan Co 3Sew York 
'*WelU Chemical Pathology, ed 5 \Y B Snunders Company, Philadelphia, Pa 
’McCallum Ta'itboolc of Pathology, o<l 3 

DISCUSSION 

Br IP, ft G Exton — really irpresentB n tremendous amount of work I am not 
fjmtc clear, Dr Spohr, about tho final figures jsji t tint a littk out of the wayl 

•Gr Carl Spoltr — Our figmes were higher than those given bv Gortner 

Er TTin G Exioii (continuing) — I wonder xf that is rlo e caoagh Wo got consistent 
results showing that the method by Gortner was % good one What I wanted to do was to 
call attention to tho vast amount of work m this 



EXPERIMENTAL BACILLUS PYOCYANEUS KERATITIS' 


By Edna Jackson, MA, and E AV Habtjian, MD, Detroit, JRch 


'' I ’’HE patkogemcity of B pyoeyaneus for laboratory ammals is well lecog 
J- nized but it is geneially legaided as of low virulence in man There aie 
lecoided, howevei, a few isolated ej'e infections of most serious chaiacter As 
in the lepoits of Maueisbeig, Xritzky and Lamb and Calhoun, seveial of the 
observers have reproduced the lesion m the eyes of rabbits 

The virulent strain of B pyoeyaneus used in this study was isolated from 
seven of a group of eighteen industrial cases The detailed report of these 
eases and the review of those appearing in the literature ivill appear else 
whei e 

Of the eleven eyes from which pyoeyanens was not isolated, staphylococ 
ciis aureus was isolated in two, staphylococcus albus in two, two cultures 
were negative and five ivere not cultured for various reasons After two suc- 
cessive cultures showed pyoeyaneus the infected swabs were used to mjure 
the cornea of rabbits’ eyes in an attempt to reproduce the disease This at 
tempt failed and further experiments included six groups, all under cocaine 
anesthesia, as follows 


1 Injection of the cultiue between the laijeis of the coinea — ^As the lub 
bmg of the coinea with an infected swab gave no results, and as the clinical 
eases gave history of injury to the eye before infection, infection was at 
tempted by an inoculation which ivould injure the cornea and place some of 
the organisms between the eoineal layers The growth from a twenty four 
hour agar slant culture of B pyoeyaneus was washed off with 5 c c of sterile 
saline By means of a fine hypodermic needle, inoculations of this suspension 
veie made into the coinea of both eyes of two rabbits and of one gmnea pig 
A lesion about 2 mm m diameter was thus produced At the end of twenty- 
four hours there had developed from each inoculation a marked conjunctivitis, 
and at the site of each inoculation an ulcer had developed which already 
showed marked digestion Pus was present in quantities, making the opening 
of the eyelids difficult In forty-eight hours the ulcers had spread over a 
much larger area, the afteeted part being opaque, showing digestion and slough 
mg of the tissue At the end of four days the ulcers involved the entire 
coinea in the rabbits, and in the guinea pig so much sloughing had occurred 
that the anterior chamber of the eye had evacuated itself Cultures taken 
from the ulcers at the end of three days showed B pyoeyaneus m pure culture 
Control sterile needle punctures mto the coinea caused a slight conjunc- 
tivitis which quickly subsided, and at the end of twenty-four hours the pom 


of puncture was scarcely visible 


•Read before tlie Fifth Annual Convention of the American Society of Clinical Pathol 
Tt Dallas Texas \pnl 15 IG and 17 1926 

From the Laboratories of the Henry Ford Hospital Detioit Mich 
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Table I 


Ex. I INJECTIO*; OF CULTUPE OF B PyOCYVNEUS BeTWEEV liAYEPS OF COCNEA 



1 24 HOURS 

48 Hours 

4 DAYS 

Rabbit Ko 1 

Large spreading ulcers 
Conjunctivitis 

Pus 

Largo deep spreading 
ulcers 

Conjunctivitis 
f^ofuso pus formation 
Sloughing of cornea. 

Deep undermining ulcers 
covering entire visible 
portion of eye 
Conjunctivitis 

Pus 

Rabbit No 2 

r arge spreading ulcers 
Conjuuctu iti marked 
Profuse pua formation 

Lar^jO ulcers spreading 
ConjunctvMtis 

Profuse pus formation 
Vffcctcd portion opaque 

Deep ulcers cohering cn 
tiro visible portion of 
eje 

1 Conjunctivitis 

Pus 

Whole cornea opaque 

Quiiiea Pig No 3 

Ulcers rapidly spreading 
Marked conjuiictiritis 
PiofusQ pua formation 

Ulcers spreading 
ConjunctiMtis 

Profuse pus formation 
Digestion marked 
Sloughing of cornea 

1 

'Ulcers covering entire 
visiblo portion of eye 
Mirked digestion and 
' sloughing 

Large amount of pus and 
exudate 

Rabbit No 3 a 
Control stenlo 
needle puncture 

Very slight conjuuctu 
itis. 

a 

1 

Negative 


2 InsUllation of pijoci/ancus cuftuics into the conjnuctival sac — Another 
attempt A\as made to produce infection by instilling a saline suspension of a 
bventy four hour culture of a virulent stiain into the conjunctival sac of the 
eyes of two rabbits At no time could anj efteet from these instillations be 
observed 

3 £icratcla)i <7 the conica and tnstUbnijf the cubuie into the conjunctnat 
'(7c — In this experuuent sis rabbits nere used in three corneal layers of 
ejes were scratched with a needle and in three the coineal lajeis weie 
Scratched bj means of fine iron filings One of each set w as hept as a control 
Cultures of B pjocjaneus were instilled into the conjunctival sac of the oth 
ers Where iron filings were used the results were negative Where the 
cornea was scratched with a needle a slight conjiuictivitis developed which 
disappeared in two or three dajs No ulcers formed and the injuries weie 
scarcely visible in twenty foui hours 

4 Injection of hi oth filtrate into the corneal layers — Questioning the role 
that the proteolytic ferments i>resent 111 pyoejaneus filtrates might plaj in 
the production of these digesting ulcers we injected steiile bioth filtrates from 
SIX daj old cultures into the cornea of both ejes of two rabbits The mocu 
lations were made by means of a bvpodcrDiic needle as in the first experiment 
From these inoculations there resulted a maiked conjunctivitis also slight 
pus formation No ulcers formed and there was no evidence of digestion 
The conjunctivitis subsided and in four days the ejes appeared normal ex 
cept for the mmutc lesions at the site of inoculation 

5 Inoculations of Staphylococcus aineus and Staphylococcus auicus jdus 
sterile hi oth filtrates of B pijacyaneus — The staphylococcus culture used lu 
the experiment was one which had been isolated from one of the severe clin 
leal cases Saline suspensions were made from a twentj four hour agar slant 
cultuie and needle inoculations were made into the corneal lavers of both 
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eyes of two labbits In twenty-four boms tbeie was a maiked eonjinictivitis, 
a model ate amount of exudate piesent and small staphylomas at the points 
of inoculation These lesions showed no digestion and there was no extension 
of the lesions In foui days the eyes of one of the rabbits were apparent!} 
normal, while one of the eyes of the othei rabbit showed a small staph}'lonia 
Theie was no evidence of digestion or of a tendency to spread 



Fig 1 — Staphyloma at the site of Inoculation with conjunctivitis 



It seemed of inteiest to deteimine whether the staphylococcus could, m 
the presence of the pyocyaneus filtrate, produce lesions similar to those pro 
dueed by the inoculation of B pyocyaneus The eyes of two labbits were 
injected as above, nsmg a mixture of equal paits of the saline suspension, 
staphylococcus and of sterile filtrate from pyocyaneus broth cultures 


EXPCnniCNT^L BVCILLUS P\OClANEUa KERITITIS 



and Tslth ’6 objective shows partial acparatJon of Bowmans capsule 

louni of fl*® lovers of the coinea The adjacent ejctld Is also InflUrated with 

' nucrjni, cells and polj niorphonuelear Icucocjtes 
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In these cases the lesultmg conjunctivitis was moie marked than vhen 
staphylococci weie injected alone, theie was also inoie exudate piesent and 
evidence of slight digestion The lesions, however, did not spiead and giad 
ually the conjunctivitis subsided so that in a few days the only evidences of 
the infection were small lesions at the points of inoculation 

6 In;]ection of old laboratonj shams of pyoctjaneus — Two old lahoratorv 
strains of pyocyaneus weie obtained through the courtesy of Paike Davis L 
Company Saline suspensions of twenty-foui-houi old cultures weie injected 
into the corneal layers of two rabbits The lesions following injection of one 
stiain showed consideiable digestion and marked conjunctivitis, but no tyj) 
ical ulceis developed and theie was no extension of the lesions The conjuiic 
tivitis was marked for several days, then it gradually subsided The lesions 



Pig 5 — ^Shows nilcrophotograph ivith % objectl\e intense inflitration of the cornea and 
In the anterior chamber of the eye 


showed no ulceiation oi extension The reaction from inoculation of the sec 
ond strain was less marked Theie was a slight conjunctivitis and small 
localized lesions which showed no digestion and no spi ending These laboia 
toiy strains possess only a low virulence for guinea pigs , a half e c of saline 
suspension injected intraperitoneally into 250 gm guinea pigs did not kill 
The animals were somewhat affected for two days but all lecotered The 
injection of %o c c of oui fieshly isolated strains always killed within t\io 
days Attempts to raise the \iiulence of the labonatoiy strains by means o 
passage from one guinea pig to another weie not successful 

Whether or not theie is any relation between viiulence and pigment 
feimentation, it is interesting to note that m the old laboiatoiy strains tlieie 
was no chloioform-soluble bluish-gieen pigment present The agai slant cu 
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EE. VII lUMUNIZEB EinBITS INJECTED IVITH CuLTUrES OE B PiOOYANEUS 



24 Hours 

48 HOURS 

4 DUS 

PrOTEC 

■noN 

Rabbit Ivo 19 
{Immunized 

B pyoeja 
jicua cultures.) 

Marked conjunctivitis 
Small lesions 

Pus present 

No digestion 

No extension 

uui 

Littlo conjuctiviti'* 
Very slight lesion at 
points of inocula 
tiou 

No pus 

Marked 

Babbit No 20 
(Immunized 
with B pioeya 
nous culture'* ) 

Marked conjunctivitis 
SoiaB amount of pus 
No digestion 

ConiunctivitiH subsid 
tag 

Lesions small not ex 
tonding 

Little conjunctivitis 
Small localized le 
siODS at point of 
inoculation 

Marktd 

Babbit No 21 
(Immunized 
with B pyocya 
ncua Bltiatc ) 

Marked conjunctivitis 
Small lesions 

Pus present 

No digestion ob 
served 

Marked conjuuctmtis 
Lesions somewhat cz 
tended 

Large amount of pus 

Conjunctivitis leas 
Lesions show no fur 
ther extension 

Small amount of pus 
No 'sloughing 

Moderate 

Rabbit No 22 
(Bnmuoizcd 
with B pyocya 
neus filtrate ) 

Marked coujunctiMtis 
Lcaiona small 

Largo amount of pus 

Marked conjunctivitis 
Lesions somenhat ex 
tended 

Largo amount of pus 
No deep ulcerations 

Conjunctivitis subsid 
ing 

Lesions localized no 
further e\tension-*~ 
larger than in Bab 
bits 39 and 20 

Moderate 

Rabbit Iso 23 
Control 

Marked conjunctuitis 

Definitely spreading 
alcets 

Large amount of pus 

Marked conjuoctmtis 
Marked digestion 
Large amount of pus 
Ulcers ctteodiag 

Marked conjunctivitis 
"Visible portion of eje 
opaque 

r nrg© amount of pus 
Slougliing 



T>ble III 


Ei. VIII Riboits Injected wrru Cultures op B PTOnANEUs and Eeleivlno Setuu 
PTOJ Immunized Babbit 



\NTI eUWURE 
SERUH 

24 HOURS 

1 48 IIOLTRg 

! 4 DAYS 

Rabbit 
No 24 

2o c c IV 

IS C.C at end 
of 24 hours 

Marked conjunctivitis 
Mach pus 

Lesions slightly enlarged 

1 Marked conjunctivitis 
Small amount of pus 

1 No extension 

Slight conjunctivitis 
No pus 

' Small lesions at point 
of inoculation 

Rabbit 
No 25 

1 .uJ CC IV 

lo c c 24 
hours 

1 

Marked conjunctivitis i 
Large amount of pus 1 

Marked conjunctiMtia 

I u« 

Some oxtensioa of lo- 
1 sioB in left eve j 

1 j 

Slight conjuctivitis 
Pus 

1 No further CAtengiou 
[ of lesion 
i No erosion 

Babbit : 
^o 2Q 

Control 

Marked conjunctiMtis 

1 argo amount of pus 
Some digestion 

I Mirked conjunctivitis j 
I argo mnount of pus 
' 1 leers spreading 
j liigestiou marked 

I Conjunctivitis. 

1 Large amount of pu^ 

[ Tisiblo portion of e> e 
! opaque 

Sloughing 


tures appeared somevliat fluoiesccnt but tho lacked the topical bluish green 
pigment of the freshlj isolated cultures Agar slants of these cultures are 
distmctlj bluish greeu aud the pigment is easdy extracted by chloroform 
7 Since ebmcalhj tho only effective tieatment tiled leas actual cautery it 
scented leorih iclule to iniestiyate the possibility of active and passive immu 
nity — For this purpose two groups of rabbits were taken One group uas 
inieeted with lucreasing doses of a killed ciiltuie of B pyooiaiieus the othei 
"ith sterile filtrates of six dai broth cultures of B pjoejanous The killed 
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cultures used weie obtained by washing the growth fiom a twenty-four houi 
agar culture, then washing this once with steiile saline The sediment was 
taken up in sterile saline and heated at 60° foi foity-five minutes Because 
of the difficulty often encounteied in giving injections of pyocyaneus, small 
doses were given, beginning with doses of 0 2 c c of the culture and filtrate, 
slowly increasing the amount until 0 75 c c was given in the eighth mjection 
After the eighth injection samples of blood were taken from one of each 
group to test the titer of the serum The seiiim of the rabbit which had re 
ceived the culture injections completely agglutinated the pyocyaneus organ 
isms in a dilution of 1-640, incompletely in a ddution of 1-1280 (two houis 
in the water-bath and overnight at room tempeiatiiie) The serum from the 
rabbit which had received the injections of filtrate was tested against a sterile 



Fig 6 — Microphotograph with % objective same area 

the cornea 


showing character of Inflltration of 


broth pyocyaneus filtrate foi the presence of piecipitms and against saline 
suspensions of pyocyaneus for the presence of agglutinins No piecipitm 
leaction was obtained but the serum agglutinated the pyocyaneus cultuie m 
a dilution of 1-320 These rabbits were bled and then serum used m an ei. 
pemnent described later 

Two rabbits which had received the injection of killed cultuies aud two 
which had leceived the filtrate injections were moculated with a twenty foui 
hour culture of pyocyaneus, a control labbit being injected at the same tune 
These inoculations were made by hypodermic needle into layers of coinea 

before , , g 

The control rabbit developed the typical spieadmg lesions wlucu 

been described above The purulent conjunctivitis persisted at end o ' ^ 
weeks The ulcers extended gradually, cover mg the cornea The ra 
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Jiumuni^ed bj killed cultures developed, after the inoculation of the e}es, a 
marked coujimctmtis, lesions formed at site of inoculation but these shoued 
little tendencj to spread There uas no ulcezation At the end of four 
dajs the eon3uncti\iti3 had about subsided there remained only rerj snntt 
lesions at the site of inoculation The rabbits which had been inoculated with 
the sterile filtrate from broth cultures of pjocjaneus developed moie destine 
tne lesions than those uhich had been immunized iMth cultures 

From this small number of animtls it would seem that a bettei immu 
nit) uas obtained b) injection of eultiues than b\ injection of filtrates 

The tHo rabbits vliosc sermii lud been tested for agglutimzing titer 
\\ere bled to death, the serum being used to pissneh immunize othei labbits 



Thiee rabbits ivere injected uith a tneutv foui hour culture of B pyo 
cyaneus by needle inoculation into the eoinea One of the rabbits inoculated 
was given 25 c c of serum fioiii the labbit uhieh had beeu immunized by 
injection of killed cultures In t\vent\ four hours there wis little difference 
to be noted in the reactions in the two i ibbits (A second intravenous injec 
tion of 20 c c of serum nas given ) In fort> eight houis the ej e of the control 
rabbit showed marked conjunctivitis, profuse exudation the lesions were spread 
mg rapidly In the rabbit uhicli had received the immune scrum the lesions 
small and they showed no extension The conjunctiMtis which had beeu 
io marked was receding and there was little exudate piesent At the end of 
four da>s the conjunctiva was about noimal there was no pus and the lesions 
at the site of inoculation weie veiy small and definiteh localized The Icsioas 
of the control rabbit had extended showed more diocstion and there was still 
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a laige amount of pus pieseiit The thud labbit received 20 c c of immune 
seium fiom the labbit which had leceived the injection of steiile biotii fil 
tiate and 18 c c again at the end of twenty-foui hours In this labbit little 
evidence of protection Avas noted The lesions which developed iveie of the 
same seventy as those of the control, the spreading of lesions and digestion of 
tissue did not seem to be affected by the seium 

SUIIMARY 

1 Keratitis was expeiimentally piodueed by B pyocyaneub, the luouula 
tions being made into the corneal layers 

2 Attempts to produce keratitis Avere not successful 

(1) When instillations of B p>ocyaneus Aveie made into the conjimctiA j 1 
sac 

(2) When pyocyaneus filtiates Aveie injected 

(3) When cultures of staphylococci Aveie injected into corneal laAmrs 

(4) When eultuies of old labor atoiy strains Aveie injected into coineal 
layers 

3 Eabbits Aveie eftectively immunized by injection of killed cultiues of 
B pyocyaneus and by injection of pyocyaneus filtrates 

4 Kabbits leeeiving immune seium Avere not effectively protected eicept 
in one case Pavoiable results in this ease suggest that an effective immune 
seium could be produced 
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INTrSiTINAli xUtEBIV&IS FROJI Tilt PATHOLOGIST S STANDPOINT 
AS KLIiATED TO aiJD CLINICAL PiCi 


By J H PiDtr?, i\ID, G/jind Junltio\, Colo 


I NTESTINAL aiuebiaMS "ttas loii" considered a disease almost i^hoJL tiop 
ital, \cr;j iuv cases occuuiiitj nitJun the tenipcuitc /joiic ueie lecoided, 
HJtliJu the past decade tlii, mmibcr oi eases mamteatm^^ tUemsehea 
J3 steadilj iisiiio That this disease is no means a ruiO m the temperate 
^ojie can be borne out h} the fiaUics of Kofoid and otheis uhieh sho^^ell 
that 3 per cent of all soldieis scrvnio United btates neic infected Mith 

L histolytica and that 10 8 per cent ot those returning from Fiance neie 
simdaily infected Then, lecogiuznij^ that intestinal imebiasis is a cosmo 
pohtan disease it is felt that ue wnst he more and moie on the aJeit to 
detect It, both in the patient sufFcnng from the disease and m the eaiiici 
In the preparation of this paper we hu\c coustaiith kept the clinical path 
ologist m mind as the puot upon whom the contiol of tins condition must 
turn, and (o tWiom the ciimcim wi/i come with his piobieins oi differoiitid 
diagnosis and latoi for treatynent coyjtioi We ha\e endeavoied to keep con 
stantly in Men the fact that^ this is not t svmposnim on piotozooloey or 
pathology but rather an attempt to cnstallize into ns shoit a space as pos 
sible, thus as a piactieal subject in a mannei iceeptable to practical men 
^Y■e base purposely omitted all cumbersome dTti 'incl haie boiled the 
text donn to piosed f lets Charts and speciniens hoi.e been used nheie it 
13 considered tliat tlmy would icphce a lengthy desciiption klaii> Hets and 
figures herein included have been driun fiom the espencnces of ofhezs ind 
as the sources ha^e been so numeioub it is not possibie to c,i\e due ciedit 
m each ease No one ms in a better position to studs this condition thin 
the pioneer physicians in the Panama Canal Zone aid tlieii ivoik will endure 
for all time as a most laluible contribution to piotozoologs Those phssi 
Clans found amebiasis lampaut during the eaiiy da\s nud soon found that 
Its imuiednte reduction or eradication nas iniperatne I lecenth bend a 
local authority doun there state that at that time intestinal nmebnsis was 
one of the most widely apiead jirotozoal diseasts and that malaria was not 
evciuded 

We will now endeasoi to demonstrate that with the coming of sanita 
Lou the number of cases on the Canal Zone diopped to ahno’it zero It is 
noted that there is a great decrease m the number of esses coming to autopsy 
at the Aucou Board of Health Laboratoi*y fiom 1905 to 1921 It will be noted 
that the cases base fallen fiom 50 eases of amebiasis to the 1000 autopsies 
in 1905 to T c'lses to the 1000 ni 1923 VndouhtedJy the coming of hotter 

fipitfa FIflh vlnnunl Convention of Hie \merlcan Soc/eti of CUnJcil r*nUiol 

Qt ToYis Vprll 1 16 anl 17 19 6 
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hygienic conditions was lesponsible foi this diop on the Canal Zone At 
the Santo Tomas Hospital in the Repnblic of Panama wheie om patients 
are diawn fiom the inteiioi, the fall in late incidence has not been so spec 
tacnlai Keliable statistics aie not available for the same peiiod in tins m 
stitntion but at present about 2 pei cent of all cases coming to autopsy show 
gloss lesions of amebiasis, many moie micioscopically 

Now that we have demoiistiated that the numbei of cases fell in latio 
to impioved sanitary measuies, let us eonsidei the mode of tiansinissiou lu 
order to more cleaily appreciate the hygienic pioceduies lequued 

Man can become infected with E histolytica in only one way, and that 
IS to swallow the cysts of the organism, and the concensus of opinion among 
us IS that those cysts are ingested by the accidental contamination of food 
or dunk by minute pai tides of feces containing them and that while the 
particle of feces may be diy on the suiface, its moist center piotects living 
cysts It IS believed that the eairiei problem is the biggest faetoi in the 
transmission of the disease and that contaminated watei supplies play a 
minoi role if any It has been the experience in Panama that cases following 
flooding of wells and othei known contamination of water supplies are laie 
and that the dysenteiies following such contamination aie usually bacillary 
m origin In a countiy wheie amebiasis is endemic, one would uatuially 
expect to find some epidemics following these accidents if the disease were 
easily transmitted by watei supplies We do at times, however, find the two 
dysenteiies existing in the same individual following these exposmes, but as 
an attack of bacillaiy dysenteiy fiequently bungs about an acute exacerba 
lion in a ease of chionic amebiasis, little impoit is attached to them troin 
the standpoint of epidemiology 

The oppoitunity to prove the eaiiiei theoiy has been given mauv times, 
foi instance in the piactice of a pioinment local physician, seveial children 
in a wealthy family weie suddenly seized with severe amebic dyseiitei} 
Theie was no histoiy of suspicious food oi watei and the children had not 
been out of the sanitated aiea Upon examining the servants for a possible 
earner, one maid was found who was passing cysts of E histolytica m large 
numbers Plies are also looked upon as potential earners and no doubt are 
responsible foi the transmission of many cases Another prolific souice of 
infection is the Chinese gardener with his luxurious green vegetables, made 
so by the daily dipper of night soil We must regard aU green vegetables 
as infected and as a lule one does not eat local vegetables uncooked I 
of no means whereby one can nd them of the potential danger of being 
haiboreis of amebic cysts and at the same time preserve the palatabihty o 
the article 

In striking at the root of this problem then, ue must hunt down the car 
iier 3 ust as we do in typhoid and kindred infections, and we must ^ 
the examination of all food handleis in endemic centers and it is felt 
this pomt cannot be overemphasized You will find the lowei 
to be filthy and careless, this individual may be symptomless hmiselt 
potential souice of danger to those about him Of course, everyone 
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ingests ejsts does not become infected as nas pio\ed bj the classical expeii 
ineufs of Waiicei and Seilards at Bihbid Piisou m Afamia Were such the 
case, everjone residing m the eiideiuie centers Mould piobably be infected 
as one has but to see the toilet facilities in the outljing districts to realize 
that obtaining particles of etst containing material along with one’s food is 
far from impossible A lecent sur\e 3 of the waiters at Santa Marta Columbia 
Hospital of the United Fruit Gompam, showed 60 pei cent infected At this 
time it 15 deemed desirable to emphasize a few impoitant points ioadil> reco„ 
nized b\ tropical woilters but as a class guen scant attention bj wntei's on 
general medical subjects 

First Anj djseutcrj maj be of amebic oiigin but Me recognize about 
thirteen other etiologie factors and the task of their differentiation falls to the 
lot of the laboiatorj Morkcr m most instances 

Second That amebiasis mas exist without djsenterv That constipa 
tion raa\ be present instead of diarrhea and that the infestation niaj onlj 
make itself IcuoMn by vague gastiointestinal symptoms The point that I wish 
to especially emphasize here is that djsentery is not the commonest manifesta 
tion of intestinal amebiasis 

In the acute oases with the active ameba the diagnosis will be easj and 
the ordinarj exanunation will readiH detect the organism but in the chrome 
and earner state other means must be re orted to The stained specimen of 
stool offers the oiils solution to this problem The teclmio can be obtained 
from any textbook on protozoology but the technical work is not easy and 
the differentiation of the ejsts is fiaught Mith difSculty Wo are graduallj 
awakening to the fact that Me base been heretofore missmg fiom 10 to 40 
per cent of our cases for tlio veij leason tint Me Mere not making these Met 
fixed and stained piepaiations Time does not peimit me to go into the life 
ojole of the oigauism or methods of differentiation 

Another point of considenble importance to be emphasized is the fact that 
intestinal amebiasis is a piotean disease manifesting itself in many ways Down 
in the tropics it is well said that gneu a case of a cague condition of any kind 
Mhere one has reason to suspect exposure to amebic infection that condition 
must be included oi excluded before a final opinion is gnen And as has been 
slated before all residents of endemic eenfers are exposed to infectious in 
fluences as m ere also many of our soldiei s who sery cd in Prance It is ly ell 


yvithm the bounds of possibility that imny cases are being passed yvithout 
being diagnosed in parts of the connfrj nlieie only s rare case is seen They 
are frequeutlj missed doivn there yvliere everyone should be suspected One 
maj often find a small Iner abscess responsible for feyer of unknown etiology 
the hyer abscess being too small to detect by ordinary methods of physical 


examination Vague ceiebral svmiitoms may be due to amebic abscess of the 
brain and an amebic typhlitis can acciiratelv mniiie an acute appendicitis 
A lung abscess sceondaiy to a liyer abscess can eloseh siinnlate lobar pneu 


tnonia ami a failure to make a pionipt dngiiosis will cost a life 

In exannmng matcual from liver abscesses mc liaye found tbit only 


prely are yre sueecssfnl in locating the ameba in the first fluid aspirated 
rom the abscess oi fiom the fii-st gusli of pus after opening The amchao are 
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not flee in the pus but imbedded in the walls of the abscess and can be found 
in the dischaige several days aftei opening We have found it indeed poot 
policy to seiape the abscess wall to obtain mateiial foi diagnostic oi other 
purposes as for some at piesent unaccounted for reason, the slightest mampu 
lation of the abscess cavity has been followed by giave results and usuallj 
death We do not swab out the cavities any moie but aie satisfied with meiely 
opening and draining 

I promised you in the begmnmg that tins aiticle would be as biief as 
would be consistent with conveying to you a few practical chapteis fiom our 
experience Therefore, I have purposely omitted any reference to micio 
scopic pathology or moibid anatomy These can be found in a text on 
tropical medicine 

From the extensive damage done in some of these intestinal cases, one 
must at once be impressed that those eases that go on to recovery must have 
suffeied so much damage that it would not be possible to bung about a cuie 
in a short time There may be a symptomatic cure but we must follow up 
these cases and make repeated examinations to determine that they aie fiee 
from organisms Befoie closing, permit me to stress another point, that is, a 
suspected case may have to be exammed several times before the oigamsras 
are found as our approximate statistics show that in only 64 per cent of the 
positive cases was the first examination successful Accoiding to the best 
authorities, we will miss from 10 to 40 pei cent of our latent cases if we do 
not resort to the wet-fixed, stained piepaiatrons 


CONCLUSIONS 

1 This IS not meant as an exliaustive treatise upon the subject presented, 
but meiely an effort to summarize some of the work that we are now doing 
and to demonstrate what has been done 

2 That improved sanitation has been responsible for a sharp decline m 
the number of cases of amebiasis 

3 That intestinal amebiasis is no longer to be consideied as a puiely 
tropical disease, but rather one of a cosmopolitan character 

4 That dysentery is not at all a necessaiy accompamment of mtestmal 
amebiasis and it is in the vague case without dj'sentery that the most skill in 
examination of the stools is required 

5 That there is a carrier problem and that it is a vital factor m the 
spi ead of the disease 

6 That amebiasis is an extremely protean disease and every case of lagne 
gastrointestinal upset must be looked upon with suspicion 

Finally, I wish at this time to express my appieciation for the aid gne“ 
me by all of the physicians on the Canal Zone for their assistance m eom^ 
piling this data To the pioneeis I am extremely grateful for ivithout tieir 
work this record of improvement could never have been 


DISCUSSION 

J}r Uaac J Jones— 1 don’t knon thnt I have anvthmcr to offer that 
value but I am likewise interested in tins aubieet I lived m the tropics m ^ ^ 

and spent ten months on the Isthmus itself There was one statement that rather P 
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mo, tint 18 tint imcbnsis is not ortliiniilj i, %\atci borne discn e I li id oiio t-\pcrieji c 
personally In uncstjgntiUj, an cpidmiit of amilnc tl\Kintcr% tin people jbtamcd their 
unter auppl> Ironi a spring at tlw cOgo of fJic town TUoie wu-< no po sibilitj of au lufcc 
tion from tho spring from watcishttl In ob cning, the placo I foumi t)mt the women of 
the town came tlmro to water tJie\ upre Ml barefoot Thtj would wMU up to the 
edge of tliG spring and driw the bucket through the water, and is the bucket was d^a^vn 
out the water would wash out over the and flov baci into tiio spnug 

Dr Kenneth if Lynch — Undoubtedly the prevalento of amebiasis \aric3 m different 
regions, probably with tJie s^imlari (onditioiK In South Carolina I found nioro tlian I do 
m Texas Tho only actno coses I haic seen m Texas haie bCLO imported from Mexico or 
Central America The local cases liaio bcin mactire or carriers There is one proposition 
I want to re all in connection with the iproad of the di'^ase tho po<»sibzhty of tho rat 
as a earner I was able to show that such could be the case and tint it aftuall^ happened 
at least lu one focus in 1915 This has been nmpl confirmed la an experimental wav and 
should bo kept m mind 

The second question winch I want to dixeu s is that of the possible and probable com 
nion mistake la diagnosis I Jiavo not betw so concerned about the reporUd incidence of 
histolytica being too low but rather too high It is around one per rent in this r».gio3i in 
oier a thousand ca-cs I liaNu studied It is cns> enough to nustako eoh in freo active 
stage for lastoljtica I liavc seen anj number of examples of this mistake and have como 
to pa> little or no attention to an identifintioD of an lutcstinal ameba except in tiic 
cnejsted stage I will not make such a diagnosis when tho ameba is in the free active stage 
but I call for a formed stool and wait for the cists to appear I fresh stool is not neces 
sai^ m the identification of amebas a fri h wnnn purged stool leads to mistakes instead 
\ou mnU find the cyst or jour diagnosis must b<. questioned except of course in the oa‘< 
of clinical d>sentorv, when a working diagnosis can be made ren piopcrK 

Dr A 3 5an/ord — TJie incidence of amebiasis as reported at the Mavo Clinic mnv 
bo tho subject of some comment I appreciate that there is considerable difficulty m dif 
fcrcntioting between B eoh and B htsiolt/itca 

Tho incidenco of histohtica in our report* may be too high It must be remembered 
however that stool t-xamiuations are not made roulinelv Only tbo»o piirunts with intes 
tinil symptoms aro sent to the laborntorv for this examination This would account to a 
great extent for the high proportion of findings of amobae of tho patliogenic t>pe Since 
3919 Dr ifagath a trained parasitologist has bera studjuig this problem and it is sot 
settled yet There has been a great deal of coiitrorer ) courernwg amebiasis and Ihert 
Will bo still more before the truth is known Regarding Dr Fcdcr s contention that ding 
B0SC8 should be mado oidy with staiued fixed wet specimeiis I would admit that he may 
right However amehae arc usually found In examining the fruih stool dircutlv with a 
cover glass preparation and a tentative diogno »s niado The one thing that I do want to 
emphasize is that the men who are here from the north should get busy and exammo 
stools, wo havo amebiasis in the northern states 

Dr n 5 Thomas — Withm the last three Tears wc hare examined six thousand spcci 
mens of stool for protozoa Eleven hundred ot these were inhabitants of New Tork Sfati 
and m theso cysts of E histolytica were found m 3 6 per cent Noao had symptoms of 
amebic disease On account of tho low figure and the complete ab'«enco of srmptoniR in 
ihe patients liarboring tho cy^ts wo have refused to become excited about amebic di'^cn e lu 
the northern Rtatci m spite of the fact that an occasional ca«io undoubtedly occurs 

Dr T C TerrcR — I think a t,reat deal has fo do with tho specimen being properJv 
collected Where possible wo liavc tho patient com© to the laboratory and take a good bio 
dose of Salta and remain at tho laboratorv until satisfactory spccimeua arc obtained Wi. 
collect at least the first and second spceimcns and more if neces arr, thereby giving us the 
npportumtv of studying both the formed and liquid stools os tho first stool is nsinlly it 
h T't partially formed Of cour l m tho e ca is where tlu salts is not nircs-ary wc d) not 
I«t thurt throu^ii that routine 
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By Arthur H Sanford, M D , Rochester, j\Iinn 


'X’HE computation of the cellulai elements of the blood has been a chmcal 
A laboratoiy pioceduie ±oi fifty yeais Piom time to time lehuements m 
methods of technic haie been added, but we think of Goweis,- Hayem,‘ 
Lyon and Thoma= and otheis as having established the value of hemocytom 
etiy, and of having pomted out some of the inherent difficulties m the pro 
ceduie The noimal count of eiythiocytes was early established at 5,000,000 
toi the noimal adult male 

The usual textbook method foi blood counts, also advocated by the in 
vestigatois of fifty yeais ago, involves the making of seveial counts and de 
tei mining the aveiage While this pioceduie is ideal, in piaetice it is often 
neglected when the volume of woik is such that time is an essential factoi, 
01 when the results aie noimal, oi what was expected There aie numerous 
chances foi slight eiioi in as simple a proeeduie as an eiythioeyte count 
Vanous attempts at evaluating the piobable eiior have usual y placed it at 
about 2 01 3 pei cent, and always less than 5 pei cent These errois may be 
due to faulty pipettes, faulty counting-chambeis, faulty technic in taking 
the blood, m di awing it into the pipette, oi in making the dilution or m 
filling the chambei Recognition of all of these sources of eiior was re 
sponsible foi many of the improvements in appaiatus 

Another source of error, hoivever, may be in the actual counting of 
cells as seen in the microscopic field While the average person should easih 
learn the technic of counting blood, the fact still remains that there is a 
considerable personal error in counting up to 500 cells in eighty small squaies 
when the dilution of blood is 1 200 In older to reduce this error to a mmi 
mum and to have a permanent record of a count, the photographic method 
was devised This method has not been recommended for routine woik, al 
though there is no reason why it could not be used as a routine if it should 


seem advisable 

The appaiatus (Pig 1) was readily assembled It was neeessaiy to keep 
the counting-chamber horizontal, and desirable to have a strong light below 
the stage The Spencer mieiopiojectoi. Number 9100, was foimd to be most 
suitable for this purpose This was fastened securely to the fiamewoik con 
structed in the manner illustrated, and an ordinary view eameia ivith a drav 
of fifteen inches suspended above the microscope of the piojectoi The to 
distance from the stage to the back of the camera is twenty-four mches ^ i 
eyepiece 6x used with an 8 mm objective and this eameia draw gave a go^^ 
field of more than 100 small squares of the counting chamber The magm 


•Read before the Fifth Annual Convention of the American Society of Clinical Patho 
“"^‘^F^rthe'^™ - cflnlor Clinic Hocheeter Minnesota. 
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tioa IS about 200 The negatives are made on process films and prints made, 
or the prints can be made direetlj on photostat paper Two seconds was 
found to be the optimum exposure for either type of picture 

The counting apparatus selected (Pig 2) was a Veeder magnetic counter, 
foim XJU, opeiatiug on 110 \ 0 lt 3 direct cuneut Tins counter may be ob 
tamed wound for six lolts and operated by a storage battery It must 
operate on direct current 

It was desired to mark ei ery cell aftei counting it, and to facilitate tins 
the handle contamuig the '‘make and break appaiatus (contact stylus. Pig 



Pis 1 — Photocraphlc appaiatus 


3) was devised by the Slayo Clinic mechanic Ceoige Little Sir Little’s 
description of this \ery essential part of the apparatus is as follows 

"The fiber slee've A is tliieaded at the ends to receive the termmals G 
and U and contains the bakelite plunger B and block A, M being threaded to 
recene the socket bushing Z, through which passes cord J The plunger B is 
iJmted in movement and retained in position hy screw pm D m slot € is 
'uediuTO tone steel aictiola needle dn\en into the plunger terminal "E Z? is 
pushed outward by the cod spring and, being threaded into the lower end of 
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Iilungei B, selves to keep B down against the sciew pin D, and to keep euneut 
terminals, oi switch points, L, H and N open Point L is seemed to oue cord 
terminal as shown and N to the othei Bringing point F in contact vitli tlie 
paper and pushing lightly downward, causes sleeve A to eaiiy block K down 
until contact is made with L, M and N, thus closmg the circuit and causing tlie 
magnet to function and opeiate the counting-device ” 




Fifi: 3 — Contact stjlus 


Seveial series of counts have now been made with this appaiatus A 
typical count is lUiistiated in Pig 4 These counts have been compared whh 
those made in the usual manner, and it appeals that the aveiage technician 
does not ordinarily count quite all of the cells in the field as legistered on 
the -photographic plate This can be explained in vaiious ways, but pos 
sibly the lesult of constant focusing that a microscopist practices in his elto 
to brill" everything in the field into sharp focus, is that a few cells m 
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field are missed by beiug tliionu out of focus The image of all the cells is 
reoifltered ou the photograjdnc emulsion, hou e\ er, e\ eu if they are not quite 
m focus 

While this method of counting er;jthiocjUs is oiigiiial as fai as I am 
concerned, the idea is not new The title of Amoiy s' papei on ‘Experi 
ments and Clinical Observations ou the Ilematmic Properties of Dialyzed 
Iron," published nearlj fiftj >ears igo would not suggest the manner of 
making the blood counts, but the beautiful liehot^pe illustrations aceompau> 
mg the papei (Fig 5) evcite immcdute attention The authoi says ‘The 
individual or peisonal eiror of msiou which is associated with all optical 
instruments is peilnps somewhit diflfieuU to i educe to mathematic accuracy 
on account of the fact that constant obsenation fatigues the ejesight and 



FJB 4 — Erythrocyte count showInB cells punched out In eights squares 


hence the results of a senes of these observations are subject to an inconstant 
variation In consequence of this apparent diCfieultj I decided to project 
upon a photographic plate the image of the corpuscles on the niled slide, then 
to print from the negatnes, and count upon the print the number of these 
corpuscles each one being obliterated as soon as counted ’ 

Reference should also be made to a similar method used more recently 
by Haidesty^ in studying the number and arrangement of the fibers foimmg 
the spinal nei%es of the frog “In older to count a gnen section a photo 
graph of it was fastened upon a small board of soft wood An automatic 
registering maehme one common use of which is to count telegraph poles 
was modified bj attaching to its finger press a shoit steel rod Into the end 
of this rod was inserted a needle ** The fibers were punched out on the 
photograph with the needle and the count registered 
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Pig 5 — Copy of photograpli b> Amorj 

Thus fortified by the aiguments of half a centuiy ago, I oftei aneiv a 
photogiaphic method for counting blood cells 
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DISCUSSION 

Dr E J Carper — I have telt for a long time that i\e should bo takmg greater aJ 
vantage of photographic methods in clinical pathology I appreciate Dr Sanford’s timely 
report and compliment him on it I have been interested in photographic methods for some 
time and bebeve the time is coming when we will be urged to utibze photography wherever 
possible There is a decided advantage in putting photographic copies in the clinical records 
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ag IS now common with x ray picturca Somo diy wo will be putting into dmical Kcords 
not only blood countg, but photographs of pathologic specimens as roll ‘When jou figure it 
up financialij it is not c\ptnsno to use orduiarj bromide paper Direct photographs on 
bromide paper can go into the records at an average cost of a few cents per copy and arc 
less susceptible of personal error 

Dr Tfm (? Exton — I was glad Dr Sinford brought up this method \\o have been 
doing our blood counts bj photography for about ten jears nsmg tho littlo instrument called 
tlio euacope You can get the whole four hundred squares The last six or sc\\,u years we 
have been using ordinary bromide paper I can say from our experience that tho work 
docs not cost as much and is certainly more accurate than the usual counts With photographic 
methods you will bo surprised mth what little cxptnenca jou cm adopt tljem to jour use 

Dr A II Sanford (olaung ) — I don t wint >ou to get the impression that tlvis is our 
routiuo method Dr Corper’s suggestion la good Some daj this nuj bo our routmc I lui 
convinced, however, that for research purposes it is worth while and that is what wo are using 
It for at prucut 


OCHROiXOblb’ 


Bli BRSEiaT bcOTT D VND RoUEJtT A jMoORL B V , COLUilBUb OUIO 


V IRCHOW^ Hi 18C6 leported a postmoituu oa a bixtj &e\eu)eai old man, 
in wboni be found that inacticallv the entire taitilagmous sjstem of tbe 
body as a coal black, ‘ als ob 6ie gerudezu m gewobnlicbe Tmte emgetauebt 
wordeu waren ” He called this condition ochronosis ’ Vnehow working 
With Kubue, after some cbemical maeitigation, concluded that the pigment 
was a derivative of hemoglobin and probably tvas only an estieme degiee 
of a similar pigmentation noted bj him prcMously m old people, and eape 
cialiy luetics 

Since Virchow’s oiigmal report there hate been leported some fiftj 
three cases of this disease In tJie case about to be reported, the fifth, sixth 
and seventh costal cartilages of the right side were an intense black coloi 
Despite the lack of external pigmentation and the finding of an apparently 
normal urine, there is evidence that this case is one of true ochronosis 
Briefly this evidence is first the topical gioss and microscopic appeaiaiice 
of ochronosis lu the examined cartilages and second a pigment which chem 
ically 13 iron free exhibits solubilities and staining reactions siniilai to the 
melamns is bleached sunlight and gi^cs no spectral absorption 

Case JSeport — B T fifty two years old white woman married was first admitted to 
Carmel Ilospital May 23 1022 on the service of Doctor C S Hamilton Sit months 
previously sho had noticed a small lump m tho right breast Sho had not noticed any loss 
of weight or strength and had never suffered from auj serious illne^is There was no history 
of surgical operations There had been no pregnancies and she passed the menopauso four 
years previously The patient denied Iho use of any drug containing phenol 

Physical Examination — The evanimation was essential)) negative, except for a tumor 
about the sjzo of a walnut in tJio centnl part of the right breast Tho axillary nodes wero 

. , Read before tho PlfUi \nnuaJ Comention of tin* American Socletj of CUntca! Pathol 
ociats. at Dallas. Tesa-* April 15 16 and J7 19 « 

Prom the Department of PnthoJog> Ohio State Untversltj Columbus Olito 



402 


THE JOUKNVL 01 L VBOK VTOKY A^D CLIMC VL 3IEDICIAE 


not palpable The blood pressure was 135/80 There was no abnormal pigmentation of 
any part of the body 

Lahoiatory Tests — Erythrocytes, 5,200,000, leucocytes, 5,200, poljmorphoimclears, 35 
per cent, small Ijonphocytes, 55 per cent, large lymphocytes, 10 per cent, eosmoplulc^, 0 
per cent The urine on numerous occasions showed a pyuria with a trace of albumm, but 
lias not dark in color, nor did it turn dark on standing 

Couise — The right breast was removed together with two thirds of the pectoralis major 
muscle and the axillary glands, ilay 24, 1922 It was noted at the operation that one 
axillary node was the size of a bean Microscopic examination showed the tumor to be a 
scirrhous carcinoma At the time of this operation no abnormabty of the ribs was noted 
The wound became infected and a sinus developed Prom this, as well as from the blood, 
a pure culture of a hemolytic streptococcus was isolated About July 1, 1922, the patient 
developed definite signs of an arthritis, involving particularly all the jomts of the lower 
extremities A month later the patient was discharged with an area the size of a dollar which 
was still draining and coiered with granulation tissue On October 3, 1922, she returned 
with a diffuse induration of the left breast, which was immediately reheved on curettmg 
the sinus on the right chest wall, and the patient was agam discharged On January 11, 1923, 
she returned for a thorough curettage of the sinus At this operation, the following opera 
til e notes were made, ‘ ‘ Sinus is oi er the sixth nb in the nipple bne, m the center of an 
area ot red scar of half dollar size In making a sufScieut incision (eventually five inches 
outward from the parasternal Ime) it is found that the fifth, sixth and seventh costal 
cartilages are converted into a black substance, resembling coal A portion of rib about 
one and one half inches long in the immediate neighborhood of the sinus is deprived of 
periosteum There is no pus The black ribs are removed ” It was noted also that the 
costal cartilages above and be'ow the black ones were not noticeably discolored The patient 
at this time showed evidence of a definite arthritis of the larger yomts The sinus cleared 
up and the patient was discharged A year later she developed symptoms of an obstructive 
jaundice and died Pebruaiy 9, 1924 A postmortem was not made For the year following 
the finding of the black cartilages, the patient showed no abnormal pigmentation and the 
urme presented no abnormalities 

Pathologio Examination — Section of the costal cartilages showed the hyahne luatru 
to be of a diffuse yellow brown color without granular pigment while the cartilage cells here 
and there showed some amorphous granular pigmentation The perichondrium was not 
pigmented 

Chemical Investigation - — The pigment was soluble by boding in 0 2 per cent NaOH and 
was soluble in cold strong acids Microchemical reactions for iron were negative Solutions 
of the pigment when placed in the spectroscope gave no absorption bands Sections exposed 
to the sun were slowly bleached Because of the small amount of material available, the 
actual chemical composition of the pigment could not be determined The urme at no time 
showed a dark color and it did not turn dark on standmg 


The etiology of ochionosis has been the subject of consideiable debate, 
based both on obseivations on man and expeiimental animals Cased upon 
the association of ceitain uiinaiy findings, we may conveniently dmde the 
lepoited cases into foui classes 

1 Viichow^ in lepoitmg the fiist case felt that the condition was due 
to an imbibition of hemoglobin into the tissues Xaidi- lepoiting nine cases 
of ochionosis fiom Italy found that mtraaiticulai injection of homogenous 
blood into labbits caused the pioduction of a black pigmentation of tie 
joint caitilages 

2 Albiecht^ in 1902 lepoited a case with chemical investigation } 

Zdaiek* m which the condition was associated with alkaptomuia ® 

that the homogentisic acid united with the choudroitm sulphiuic acid ot 
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taitihgejj giMiig tile bl itk pigmcjit Gios‘> ami AUaid leporttd i bimil u 
cabc LOiiiiiiete pithologiu lepoit b> Landoa>° and ba^e subj<.cttd this 
theory to expel iment ition The^ lomid that if caitdage is placed ui a 
neutral solution of lioniogentLsic acid lu the coiuse of a month zt will turn 
black and is indistinguishable histologicalli from true ochiouoszs 

3 In 1906 Pick^ observed a case of ochronosis as&ocnted i\ith the pro 
longed use of phenol He reiiened the liter ituie up to that time and came to 
tlie conclusion that the condition nas due to the deposition of a melanin denied 
from the oxidation of aromatic compounds such as phenol homogentisie acid etc 
Poulsen® after an extensne studj of nine cases uith necrops^ on two came 
to the same conclusion and proposed that the oxidation was cirned out by 
the enzjme tjosinase in the same nnnner formulated bj von Purth and his 
coworkers for the annual melaunis in general Beddard^® and later Beddard 
and Plumtree,” are 'verj emphatic in their conception tint the use of phenol 
bj some of these cases is of more linn passing importance, and cite the fact 
that one of their patients shoned a decrease if not disappearance of the pig 
ment, on discontinuing the use of phenol On the contrar\, \ou AmsteP 
feels that the use of phenol b\ these patients is onh a coincidence but he 
does think that alkaptonuria and ochionosis bear some rel ition to each othei 
Gross'* has attempted to produce ochronosis bj the dailv injection of phenol 
for oue year into a dog and calf The\ report entireh negat!\e leaults 
Analvsis of the time inter-val in the human cases between the initial use of 
phenol and the first appearance of the pigment shous a notable lack of ac 
curate data, jet in a feu cases ue hue figures ot tliree aears tour \ears 
and one >ear 

4 In addition to these well defined cases sbouing alkaptonurn oi gning 
a history of the continued use of phenol there are certain eases as those 
of Hecker and Wolf” and Poulsen s third case and the more leeeiit case of 
Oppenheimer and Kime' uith chemical iu\estigation bj Janne\'® in uhich 
a definitely proaed meJanuria has been present 

5 There are still other cases notabl\ that of \on Ilausemann ’ Haistoii 
and Soltan'^ and the present case m uhich the urine u apparentl\ noiinal 
There arc numerous eases includmo those of \ircliou ' Ileile s tuo eases'’ 
and others in which a urinary examination was not made 

Host of the reported cases sliou a rathei general pigmentation of the 
cartilaginous sjstem of the bodj "iet theie are bo^eraI cases notablv that 
of Albrecht* and that of Ogden as commented on b\ Oslei ‘ m uhich the 
external piomentation was limited to the ears The present case is of this 
tjpe of localized ochronosis the pigment being localized as fir as is 1 nowu 
to the right costal cartilages particularly the fifth sixth and seventh 

An analjsis of the reported eases shows the disease to be about eqnalh 
distributed in the tuo sexes and that it has ocemred as carlv as tuentv 
three rears * and as late as eightj five a ears * with an average of about fiftv 
Jears An anahsis of the associated diseases shows no one disease to be of 
Mich frequent occurrence as to be of etiologic significance vet one is im 
pressed bj the high incidence of chronic lesions of the joints and cardio- 
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vasculai system Sodeibeigli-^ lias expiessed the opinion that all of these 
lesions aie the result of the same cause as oehionosis, viz, a metabolic dis 
ordei, and not the cause pei se The fact that the piesent case presented 
the development of an arthiitis and pigmentation of the costal cartilages 
simultaneously gives some support to this view 

In only one ease do we find a thorough chemical investigation of the 
pure pigment, this woik being lepoited by Janney He found on oiganie 
combustion analysis that the pigment has a constitution veiy similar to that 
of the melanins lepoited by Moinei All authors agiee that the pigment is 
spectioscopically inactive 

Pioni this leview it seems apparent, that the condition of ochronosis 
may occur ivitli several associated conditions, to which has been attached an 
etiologic significance The proof of the leal significance of these associated 
conditions must be solved by the clinical pathologist, especially by a thoi 
oiigh examination of the mine and a chemical investigation of the pure pig 
ment similai to the recently reported work of Janney 


SUMMARY 

1 A case of ochronosis in which the knovn pigmentation occuiied only 
in three of the right costal eaitilages is leported 

2 The condition was associated with a chronic streptococcus infection 
and arthritis, subsequent to amputation of the bieast foi malignant disease 
The 1 elationship of the infection and ochronosis is problematic 

3 The views concerning the etiologv of the condition are leviewed 
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CLrNICATi RESULTS WITH PATHOGEN* 


B\ Otto Lo\v4 M D New vrk, \ T t 


V ACCINE tlierapj had itcencd several se\ere setbacks in the past because 
we did uot utilize the fact that m ordei to be of \alue the \accme used 
must consist of the identical organism which is eiusiiig the infection While 
wo ha\t knowu that organisms morphologic and cultuiallj aie alike and }et 
different, we failed until receuth to propeiJj differentiate between the 
various strains of these bacteria 

It is an established fact that lufections paiticularl} focal infections nia} 
give rise to symptoms in remote paits of the bod\ Here again we were 
confronted bj our lack of properly jdentif>ing the offending oigamsm The 
work of Heist, Lacy, Solis Cohen and others ha\e contributed largely toward 
clarifjmg some of our difficulties Bneflj stated They ha^c found that 
the whole eoagulablc blood of normal mdniduals contains immune bodies 
which prevent the growth of pathogenic organisms normally found on the 
various mucous membranes The> ha\e also found that if an mdnulual is 
deficient in immune bodies against certain bacteiia, these bacteria glow 
luxuriantly in the indnidual s whole blood 

Burbank and Hadjpolis attack the problem from another angle Thej 
make use of the well known complement fixation test, using as the antigen 
\ariou8 strains of streptococci staphylococci gonococci The\ also utilize the 
native complement of the indmdual 

This method presents a number of technical difficulties as for instance 
the preparation and identification of tlic antigens furthermore there are a 
multiplied} of tests that ha\e to be made in order to arrive at the proper 
classification Burbank had been using twent> antigens After two }ears 
work I ha\e succeeded m picpanng twehe antigens each antigen repre 
senting a different strain of streptococci 

When we turn to the clinical application of the two methods, we find 
that the pathogen method is b} fai the simpler and raaj e\ en be considered 
as more accurate Should howeaer the source of infection be in locations 
such as the frontal sinus, the middle ear or some other maecessible portion 
of the bodj, it would follow that the pathogen method could not be used, 
ftudm that e\cnt I belieae wo could fall back upon the complement fixation 

before the Fifth \nnu3l Convention of the \meriean Soclctj of CHnJcal Pathol 
Offtsu at Dallas, Texas April IS 16 and 17 1926 
fSerolofflfit to Newark Beth Israel Hospital. 
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Expel imental —In oidei to deteiiuine -what analo^^j it any, existed between 
the two methods, iie examined hve cases ot chiouic aithiitis without detoiai 
ity, by means ot the pathogen method and toiind Stieptococci viiidaus lu 
fom cases and a nonhemolytic stieptococcns in one case These oigamsms 
weie giown in puie ciiltuie One poition of the giowth ivas utilized foi tbe 
piepaiation of an antigen and the othei poition leinoculated in the pa 
tient’s own blood 

Results — Complement fixations weie positive in vai 3 ung degiees with all 
antigens The pathogen showed giouths m all instances When the com 
plement-fixation test was applied by using antigen one, against blood tuo, 
etc, -we found that thiee of the stiains gave positive leaetions, which would 
seem to indicate that these strains weie identical -with one another 

Tieatment of Patients with Pathogen Ten cases of subacute and chrome 
aithiitis, thzee cases of ehionie bionehial asthma, weie treated Giowths 
weie obtained fiom eithei nose, tin oat, teeth and sputum It may be noted 
that in the asthma eases plain bioth cultuies showed a laige numbei of 
giam-positive and giam-negatne organisms, wheieas, using the whole blood 
only stieptococci and pneumococci, weie isolated The \aecmes weie pre 
paied and injections given at thiee-day inteivals, staiting with fifty million 
and inci easing the dose giadually, going as high as one billion 

Reactions — Reactions with the exceptions of slight soieness at the site 
of injections were not obseived 

Results — Poui cases of subacute tj'pe of aithiitis were completely leheied 
of then symptoms, two impioved and four ummpioved, of the asthma cases 
one improved, two unimproved 

Check Up — ^Up to date I have been able to check up only on two cases 
by again taking culture and attempting to giow them in the patient’s oi\ii 
blood Both of these weie cases that had been improved and m both instances 
ve -were still able to demonstiate the stieptococci in the growth 

CONCLUSIONS 

1 Vaccine theiapj^ in focal infections is of value only when the stiain 
causing the infection is used foi pm pose of preparing vaccine 

2 Individuals siifieimg from focal mfections should liaA'^e the foci of ni 
fection removed 

3 Both the pathogen and complement-fixation tests are of value m dc- 
tei mining the organisms 

DISCUSSION 

Pi Gcoige T Caldwell — I am of tlio opinion that oiganisnis do not gron m nhole blood 
but are able to Teniam alue 

Pr 0 Lowij (closing)— I feel tint any method uhich gnes promise of being acenrafe 
and winch goes results is worth while looking into 
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THE TKEATMEYl OF ONh IIUNDKLD FIVE CASES OF ACID mWXl 
C VI ION mm BUFFEfi SOLUnONS* 


F A IIeckcu, 'MD OiTUiiw \ Io\v\ 


A FCVIEW of the liteiatme on atidosis oi puiiips bctfei st tted icul la 
toxitatiou at this time is c\teusj\L and the theories oftered ot tlie 
aie manj and duerse It is bLhe^ed that acul intovmUoa is due to the ac 
cumulation of acid piodiicts in the bJooil uluth me due to fault} eliinantion 
which results in distuihed metabolism 

With oiu pieseut IcnowJtdgc acid intoxieation ma\ be dnided into two 
groups 

Gioup 1 This gionp cliniealh is chmactenml h\ ih\ skin, dn tongue, 
air huugci and m the teiinina! stage b\ coma The dime il s\mptoms it ly 
behe\ed are due to toxic substances which are the icsult of metabolic changes 
which deplete the tissues of their butTeis 

Gioup 2 This gioup It IS bdie\<d is due to tovic substuices produced 
by the giowth of bactoiia m the tissms wluch t)ie\ hate iinadecl Pt the 
absorption of the toxic substances on impaucd chemical balance of the blood 
occurs Consequoiitlj tlic Mtal oigans and the tissues of the bod} ire de 
pleted in then buffers 

These two groups piescnt chemical einnges in the blood the cxpiied iii 
the alseolai air, and the uiiue 

From the foregoing we are taught the blood of peisons affected b> acid 
intoxication shows a depiction of the blood buffeis nameh the sodium bi 
carbonate and the disodium phosphate In addition to the blood buffeis the 
calcium, and the magnesium aic also diminished m quantity when compared 
to the quantit} noiniall} present in the blood Wlien tins chemical imbalaaec 
occurs It can be corrected bj administering the needed salts b\ mouth or b> 
introducing them intra\enou8h 

The first method emplojed foi the deteiminatiou of acid intoxication 
was the carbon dioxide capacifi of the plasma of Van Slile and Cullen 
This method was also eiuplo’ved for the dcternunation of the piogress of the 
treatment As sea oral speciniciiR of blood were needed for the doteriuination 
of the progicss of the treatment we were confionted bv objection b\ the 
lelative of the patient All of the patients tieated were pa\ patients Ilence 
we were compelled to comply with the wish of the relatne oi disoontmuc 
the woilc It IS for this lesson that this excellent method was discontinued 
Tlie next method tiled was the ahoolar carbon dioxide tension method 
of Fi idoricia Employing tins method one must ha\e the coopeiation of the 

^ the Hftii \nnuil Convention of the Vmerican Soelctj of Clinical Pathol 
ogJsiB Dallas Texas April i ifl and 17 19 6 

the Laboratorj of Clinical lathologj St Joseph Hospital Ottunuva la 
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patient Tins at times is difficult if not impossible to obtain it tbe patient 
IS in a semicomatose condition oi is despeiately ill Ilence this method was 
discontinued 

Tbe next method tiied was the deteimination of the Ph ot the mine with 
the hydiogen-ion appaiatus The specimen of mine was collected volition 
ally 01 with the eathetei All specimens of mine collected were sent to the 
laboiatory in chemically clean, tightly stoppered bottles and weie stored in 
the ice chest nntil titeied With this method the objections offered m the 
two foregoing methods were overcome and was the method selected for the 
deteimination of acid intoxication and the progress of the treatment 

The Michaelis F) action — The observed H-ion concentration of the mine 

Primary Fliosphatos H 

Secondary Phospliates 2 x 30-7 
2 X 10-8 
2 X 10-7 

2 X 10-0 

2 X 10-5 

I considered a mine having a Ph of 5 00 oi less as indicative of acid 
intoxication 

The following glassware is employed An all-glass still, a two-way glass 
stopcock, an all glass twenty ce syiinge, the barrel of a one cc sjnuge 
which has been pulled down to one-fourth of an inch in diametei and thiee, 
five hundred cc Bilenmeyei fiasks All glassware and rubber tubmg must 
be chemically clean 

A good method foi the distillation of watei is as follows 800 c c water 
IS ponied into the flask of the still, after which a few crystals of potassium 
permanganate aie added and the distillation is begun The first 100 c c water 
coming over is collected in one of the Eilenmeyer flasks and used for rinsmg 
them One of the flasks is placed under the outlet of the still and the remain 
mg two flasks aie stoppered with gauze As soon as 500 c c water has been 
collected it is ecjually divided in the stoppered flasks To one of the flasks 
IS added 4 25 gm of sodium chloiide C P 

The two flasks containing the watei and the stopcock and accessories 
wrapped in a clean towel are now placed in the autoclave and sterilized 
When sterilization has been completed the flasks are lemoved from the auto 
clave and one of them is cooled m lunnmg water untd it is comfoitablj 
tolerated by the back of the hand This step is followed by the deter miua 
tion of the dose of the alkali 

The quantity of the dose of the alkali is determined as follows at this 
time One-thud to one-fomth of the weight in grams per kilogram of bod} 
weight m the proportion of two paits of sodium bicarbonate to one part o 
disodmm phosphate minus 4 25 giams of the sodium chloride The weighe 
amounts of the sodium bicarbonate and the sodium phosphate are then dis 
solved in the cooled flask The contents of the other flask, one-half of tbe 
sterile watei, is then added to the flask m vhieli the salts have been dis 
solved A 10 c c sample of this solution is placed in a chemically clean beaker 
and IS titeied as follows 



TRE.VTME^T OF \CJD I\TOMC\TIOV \VlTn BUiFER SOLUTrOVS 4G9 

TJie bmettc is iiJied i>jth a iO pei cent solution of tha mouopotassium 
pbosphate The beakei is placed on the stand of the hj drOoen lou apparatus 
The electrodes aie imineised in the solution and the hjdrogen electrode charged 
nith hjdrogen gis 111119 step is followed by alla\rmg the solution of mono 
potassium phosphate to drop uito the solution m the beal er The solution in 
tlie bealcer is stirred gentlj uhile the niouopotassmiu phosphate is dropping 
into it jifter 8 c c of the solution in the burette has diopped into the beaker 
the stopcock of the buiette is turned oft and a trial titer is made with the 
h%drogen ion aiipiratus If the bridge leiding does not correspond to the Pn 
of 7 00 the solution in the burette is added and tiial titers Tie nnde from 



Fls 1 — Assembled apparatus us d foi RUIng: Intravenous buffer solution- 

time to time The moineut the budge reading appioaehes a Pm of 7 00 the 
burette stopcock is turned off and a routine titer is made If the reading is 
not correct continue the toiegomg tcehuic until the desired Ph of 7 00 is 
attained This step is followed bj reading the burette from nhich tlie \olu 
metric correction can be determined and the 500 ce of the solution is buffered 
With monopotas.sium phosphite to a Pn of 7 00 The solution ls nou hltticd 
Ihrougli sterile eottoii 

The stopper supporting the tuowa^ stopcocl is pressed fiimh into the 
mouth of the flask containing the buffer solution The outlet A uhen the 
■'al\e of the stopcock is set at B communicTtes \vith the iss tubing C which 
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IS immeisecl m the solution m the flask The outlet A' ulieu the %ahe is set 
at B' communicates with the syiiuge attached to the lubbei tubing attached 
to the outlet A Hence to ojieiate the appaiatus one turns the salve of the 
stopcock to the position A-B-C to fill the syiinge and to the position A'-B'A 
to dischaige the content of the syiinge tluough the hypodeiniic needle at 
tached to the glass connection All an must be lemoved fiom the luhbei 
tubing and the glass connection The flask is now set aside and the blood 
piessuie, pulse, and fevei taken This step is followed by the loutiiie piep 
aiation of the site foi the mtiavenous punetuie and the mtiavenous piiuctiue 
IS made The moment the needle enteis the vein, blood appeal’s in the glass 
connection to which the needle is attached The next step is that of making 
gentle piessiue with the syiinge and if there is no distention of the oveiljing 
tissue at which the mtiavenous puncture has been made the mtiavenous ad 
mmistiation of the solution is begun The usual time lecpiiied to give the 
dose IS fifteen to twenty minutes 

The leaction following the mtiavenous administration of the buftei solu 
tion varies The peak of the alkalinity of the iiiiiie vanes m time The chill 
\aiies 111 time, onset, and duration The seventy of the chill vanes fioui a 
feeling of chilliness to a seveie chill The lespnation as a lule is not affected, 
although m several instances a paitial cessation of lespiiatioii has occuiied 
foi a shoit time The fevei usually uses lapidly sometimes reaching 107° P 
Delinum and lestlessness of varying severity sometimes follow the lutia 
venous admmistiation of the dose In most mstauees the patient becomes 
quiet The sweating usually follows the peak of the fevei and the chill 

Immediately aftei the buftei lias been gi\en the patient should be covered 
with a woolen blanket and then packed m a hot pack to promote sweating, 
and usually kept foi an hour Theie are cases however when the hot pack 
should be continued as a matter of obseriation following the reaction The 
patient should be well coveied with a woolen blanket wdien the hot pack is 
removed and the wet gown should be replaced with a dry one At the end 
of the second hour the blanket is lemoied and the patient is coveied vhh 
loutme bedding The rectal temperatuie should be taken at halt-hour inteivals 
for two to four hours after the dose has been given, and then taken eieij 
two hours for the leniammg twenty-foui hours Many times the recipient of 
the buftei solution is veiy thirst j and should be given water fieelj unless 
otherwise indicated 

The report offered m this papei uas begun m 1^)23 and since that time 
105 eases of all kinds hare been tieated uith the buffered solutions to detei 
mure if possible then value m all affections which aie accompanied by oi foi 
lowed by acid intoxication All of the patients tieated with the bufteicd 
solutions were desperately ill It is not the purpose of the writer to lead the 
leadei to believe that a panacea foi acid intoxication has been found Bwl 
the writer does belle's e that mam cases have been helped o\ei the ioUn> 
spots with the aid of the buffered solutions The following tabulation sliosss 
the success and the failure of tieated cases Of 105 eases tieated, G5 i coo's erec 
and 36 died, 4 shoved little Or no mlpl 0 ^eluent fiom the tieatiuent but le 

CO'S eied 
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CxsES TrEXTtn with BufFCRO) Solutions 


Diahctcs JJ’epIiriti*’ all tjT>(?s 

Rccox cries - — — — .4 B'Ctoicnrs S 

Pcatlis _ — _ o Deaths a 


Erjsipehs 

Recoicncs _ f 

Deaths _ _ 1 

Eclampsia 

RccoTtries _ _ -J 

Deaths 2 

Pacumonn 

Rccoi cries _ 4 

Pcativs , o 

PltlltlS 

Rccoxcncs _ >4 

impruvomeiit — - . 1 

Streptococcus pciitoujtis 

Recoveries - _ 0 

Deaths - , « 3 

Postopcritivo appcjidcctOQiv 

■Recoveries — . , o 

Deaths - - - - 4 

Puerperal sepsis 

Recoveries . . . T 

Deaths . 1 

Puerperal sapremia 

Kecoxorics _ _ 4 

Deaths _ 0 

Streptococcus septicemia with cudocarJiti 

Improved (ditd later) _ 1 

\o iraproxcmcat . 

Stnptococcas septicemia ftiHouiDo abortim 

Rocoreries — _ ... 0 

Deaths _ « 4 

Streptococcus «!orc throat 

Recoveries 4 

Deaths _ 0 


Iliatorectonii 

Recoveries « _ i 

Diaths _ _ 

riiolcexstolonir 

Recoveries _ _ 2 

Deaths - ^ 1 

Oholecistectonu 

Rr-covencs - _ _ 1 

Dtaths - _ _ { 


Ono ca-'C loiiiitiiifr of pregnancy (not im 
pio\tU) 

Olio ease pionophrosis dunUo pregu lucy 
(not improve!) 

One enso «:troptococcus caipycnm with pxo 
ncphro<js (some improreraent) 

Ono cn c streptococcus septicemia (rreox 
ertd) 

Olio case pejnr 'xbscess following delivcrv 
pro and posfopcnitiio treatment (recov 
cred) 

Ono case ruptured gsll bladder proopcratixt 
(tccoverod) 

Toxic exophthalmic goiter prcopcratiio (rc 
colored) 

Ono case scrotal ab cess postopirativo 
(died) 

Ono ca e ruptured pancreas postoperatii t. 
(recovered) 

Ouo case prostatectomy postopiratno (re 
covered) 

One case suprapubic drainage postopirativo 
(died) 

Ono cosi ruptured tube postoperative (rc 
covered^ 


Before cloaiug I wisli to tlnnl the physicians who so lxiiul]> peiiaitted 
lue to gue hiiffer solutions to tiieir patients I also wish to think Di A Itmo 
formerly of the Massachusetts Agneultuial College toi the nnii} suggestions 
when this work was begun 

sniiMvni 

Thus fai 11^ ill effects lunc follow ed the jutiuvcuous adiiiJiiistntiou of the 
huffti solutions 

The buffer solutious ire not a piincei foi the tieatment of lud intoMt i 
tioii Jlanj times hopeful cases teiinmife in fiiliue 

TheoieticiUy the biiffei solutions is a intaiis for rephenig the depleted 
bufftrs IS correct, provided our pitsent tcichmg is correct N'lineh, tint the 
blood buffers iie the sodium biciiboiute and the disodium phosplnite 
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The titiation of the uiine with the hydiogen-ion appaiatus is not difficult, 
and IS a good method foi the determination of acid intoxication and the prog 
less of the treatment The determination of the dose at this time is not diffi 
cult Making the butter solution and its administration is simple and quickly 
performed 


DIABETIC GANGREhTE TREATED BY INSULIN^ 


By Horace Gray, MD, Santa Barbara, Calif 


U NDER this title DuPie^ has reported an instance of moist gangrene mtli 
ulcer exposing the tendons, “soundly healed” after three months A 
similar satisfactory outcome seems worth putting on lecord, m view of tlie 
outiight preference foi operation on the part of medical men of experience 
Avith diabetes Josbn- foi example Aviote “One heais of so few recoieries 
with enjoyment of life after months of medical treatment that I cannot help 
urging surgery at an eaily stage”, and Blotnei and Pitz “have not been 
paiticulaily struck by the efteet of insulin upon the healing of gangrene once 
it has dcA^eloped 

REPORT OP CASE 

Airs E J A, a uegio vonian, aged six tj six years and eleven nionfclis, 1502 cm 
(01 5 inches) tall, began gradually to be troubled with nocturia and pruritus vulvae about 
July 1, 191S Six months later she complained to a doctor, who then found sugar in the 
umie Her n eight had been greatest in 1914, namely 200 pounds with her clothes, 'vhdu 
at the time of diagnosis it was about 185 pounds, and was 167 when last noted, one month 
before she came to me This visit was the result of neglect of treatment (other than 
temporan abstinence from free sugar for a shoit while after diagnosis), eventuating m 
the follovYiug complaints “Six weeks ago a gummy discharge on her stockmg, then four 
weeks ago the ball of the right big too ‘peeled olf’, but stiU she wore her shoe and 
did the woik in her owai little house alone Suddenly six dajs ago she found her foot 
discolored, especiallj on top, when she took oif her shoes at 10 30 P M ” The next dav, 
Januarj 4, she staved up around tlie house, shoeless Jan 5 and 6 she spent abed, finallv 
calling a doctor in the evening A sample of unne contained 2 0 per cent of sugar but 
no diacetic acid Ou Jan 9, when I first saw her, a specimen contained 2 7 per cent 
sugar, but no diacetic, then nor later Her temperature was 100 4°, pulse 112, respiration 
20, blood pressure 145y‘S5, white blood count, 24,000 Her right foot was all bluish n-d, 
and under the big toe was a sinus oozmg only a bttle pus, while on the dorsum was an 
ulcer 2 5 cm wide, foul but semi inspissated The lung and other examinations vvero 
negative The AVassermann and blood culture turned out negative In the ofiice she was 
given 10 units of insulin and sent into hospital at 5 pm, where the urine was obtained at 
intervals of one to two hours, and after each positive test, ten units of insulin were 
administered subcutaneouslv At 5 v M the voiding was sugar free, insulin totaling 
units Weight 147 pounds net (00 7 kg) The insuhn was cut to 10 units three tunes 
a day a c , and a diet was given of about 0 5 gm protein and 15 calories per kilo, which wa= 
taught to her on the bass of Josliu’s maintenance diet C 7 PF 5, (about carbohydnA > 
grams, protein 35, fat (lO, calories 1000) No twenty four hour unne thereafter con^ 
Tamed more than 13 grams of sugar, and since January 16, the sixth day in hospital, su„ar 
was found only once in the remaining 35 days in hospital and not at all in any o 


From the Santa Baibara Clinic. 
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24 hour collections submitted at laten als smee^ lucludiug the latest on Vug 9 The 
lasulin was gradually reduced to teto twenty days after admission, while stilt on 1000 
calories The diet was then gradually increased to 0 13j I Co, P 9_, tal 103-, on which he 
was discharged Pcbniary 22, 1920 

The foot was of course shouii to a surgeon at hei just visit, and she was 
watched carefully with a new to probable operation, especially as there was 
some pain lu the foot, which Joslin legards as aa indication for operation 
iray exammatioa by Di I G Waie showed marked bony absorption and 
decalciflcation of the distal phalanges of the ri„ht toes especially of the big 
toe, also of the distal portion of the pioximal phalanx of the big toe, and 
lesser changes in the toes of the left foot The tieatmeut at first consisted of 
hot and cold plunges for feu minufcs three times a day (the eold had to be 
omitted because it increased the pnu) followed by dry heat yyith an electric 
baker, wet coriosiye dressing and cleyatioii of the foot foi thirty minutes 
Alternate hanging of the foot oier the edge ot the bed, as in Buerger s exer 
Oise cycle, was discontinued because pamful Dianiage became free but as 
the feyei decreased only lu pait the ordii was t!iaii„ed on January 15 to dry 
dressings The next day the tempei itiiie fell to normal and lemained so 
The foot improved very giadualh but theie was no setback so that on Febru 
ary 22 she was allowed to go home though ncithei idcti nor sinus y\as com 
pletely healed Total healing occurred about JJat !) Follow up August 9 
seven months after I first saw her revealed body weight 150 pounds dressed 
the twenty foui amount sugai fice, the foot sinus and ulcer both healed 
and indeed the second and middle foes capable of a moderate amount of 
motion dorsally The patient was found earing not oiilv foi herself but foi 
house guests attending a cliurtli coineiition 

REFERENCtS 
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LABORATORY METHODS 


THE STABILITY OP CARBOHYDRATE MEDIUMS* 


B-i Lucy Dell Henry, B Sc , and M S Marshall, Ph D , Lansing, Micu 


T he ideutificatiou of bacteiial species plays an iinpoitant lole in the daih 
1 online of a diagnostic laboiatoiy The means of identification must be 
unequivocal When disci epaneies occur two possibilities may be considered 
in locating then souice, — the technic (including baeteiiologic reagents), and 
the organism, foi no living organism is invariant Poi example, if an organ 
ism presents many of the oidmaiy characteristics of a ceitain species, but its 
reaction to a ceitaiii eaibohydiate is eceentiic foi that species, the caibohi 
diate medium maj" be at fault oi the organism may be peculiar m this respect 
With the primary purpose of determining the conditions under which our 
eaibohydiate mediums were to be lelied upon, a senes of expeiunents was 
made over an extended period In some respects the work, directed as it was 
toward practical ends lathei than toward fundamental scientific investigation, 
IS obviously superficial However, the results, briefly stated, may he at least 
of practical value to other workers as they are to us 

The use of filtration as a means of sterilizing carbohydrate solutions for 
bacteriologie work, although in all cases not absolutely necessary, is ceitamlv 
from the standpoint of the integrity of the sugar the only safe piocedure 
Carbohydrates heated in culture mediums not always neutral m leaction are 
veiy likely to undergo some hydrolysis, sometimes to an ob]ectionable de 
glee This premise has been accepted on the basis of the recomnieudatioiL 
of Kendall and his associates^ pertinent to woik in biologic methods of ideu 
tifying car bohj drat es, on the basis of the discrepancies oceuniug m the 
eiatuie legaidnig fermentation reactions, and on the basis of oui own 
enees with difficulties for which no explanation other than heating of t ^ 
caibohydiates could be found There certainly exist occasional 
the fermentation reactions ot some well-defined bacterial species, but 
every right to expect a reasonable degree of stability under coiupa^' 
conditions 


EXPERISIENTAL 


lactosf, 


Usmg seven of the more frequently used carbohydrates, dextrose, ■ 
sucrose, levulose, maltose, mannite, and xylose, 20 per cent aqueous so 
ot each were prepared and filtered through steiile Mandlei filters 
were stored m Pyrex glassivaie at 5° C during the experimeiital perio 
medium m which these solutions were tested consisted of beef extrac 


•From the Buieaii of Laboiatorics Xllchigan Hepaitmeiit of Hoalth 
Recehtd foi publication Sipteiiiber 1 1921, 
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made sugar free by lucubatioii Axith L coh commu}iW} aud tontimuig the 
usual 10 per cent peptone and 0 5 pei cent NaCJ, nitli 0 5 pLi ctiit ag-ii and 
Andrade's indicator, the final product having a ot 7 1 llie cirbobydiate 
concentration was made 0 5 per cent in the melted paitiallj cooled agar This 
gives a semisolid base into uliieli inoculations ma} be made bj straight stabs 
in the centei of the tubes Thirteen cultures were used for checking all 
members of the enteiic gioup, and through long culture on artificial medium 
presumably stabilized B coh communioi , B coh communis, B typhosus {Uyo 
'itrains),^ paraiijphosus A, B pat atyphosus B, B dyscntaiae (Shiga, Flexner 
5It Desert, and Hiss li tjpes), ^Xoroon s bacillus B aeioycncs, and B all aU 
genes During the expeinneiitil period these cultures weie tiausferred weekh 
on beef infusion agar slants 

For a period of one jeai each earbohjdiate was tested weekly m fieshl^ 
made medium against each of the above tiihmes Thereafter the tests were 
made at uneven inteivals up to a ptnod of twentv mouths fiom the time of 
the oiiginal filtiation of the sugars At the final testing a duplicate set of 
sugar mediums was piepared fiom freshly made 20 per cent sugar solutions, 
and hiom thymol blue was used msteid of Vndridt s mdicatoi in order more 
closelj to follow and compare the Pn changes W ithout attempting to illus 
trite bj the extensive tables necessaiv to show tlie details of the icactions of 
the senes, the lesults maj be bricflv discussed 

Dextrose is fermented probabiv bv all organisms capable of fcimeutmg 
ail} carbohjdrate and nnsmueb as Kendall has slioun that vei} minute 
amounts of sugar may be demonstrated bv biologic tests a considerable do 
composition, might have occurred with dextrose without destioying its appar 
ent specificity as a fermentable sueor Ileucc it is not suiprising to find that 
the extended period of storage of the dextrose solution shows no effect as 
biological!} tested The iJ coh struns i> acfogcncs Morgan s bacillus, and 
the paratjphoid cultures pioduccd atid and gas and the other cuUuies e\ 
cepting, of course, B alKaliycnes piochiaJ acnl both at the bcgjnwng and at 
the end of the tw ent} mouths pei lod 

Lactose, With which more trouble iiu'^ht be expected was verj consistent 
during the entire pciiod with the exception of doubtful fei mentations on 
several occasions with Morgan s bacillus and with the four d^seuter^ strains 
These leactions are explained bv the fact that the sugar medium, made up on 
scheduled time, was not inoculated until some dais latei The sugar solution 
per se was stable, but the sugar jnediinn, although stoied at the same tempera 
tuie, was not This has been confirmed bv repeated observations not on!} 
with lactose but with othei carbohydrates 

Sucrose solution remained stable during the twentj inontli period Sev 
eral abnormal reactions appeared exactl} as in the lactose tests and on the 
Bamo dates due to storage of the medium eoatawwff the sugar The Flejuier 
djseiiter} strain produced acid from the sucrose solution for the first twenty 
seven weeks, and thereaftei produced no acid with the exception above noted 
lu om final test, however in which freshl} prepared suciose solution as well 
as the stoied cue was used this euJtuie 2 Jroduced alkali in twent} four hours 
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lu tliiitj'-oue lioiiis acid pioduction had i educed the leactiou slightly (P,i 6 8) 
and in foity-eight honis the acid pioduction was as inaiked as with ain 
suciose feimentmg culture Thus time is an impoitant factoi in following 
caihohydiate feimentations The piogiessive leactions in the two sets ol 
mediums weie, howevei, ei.actlj’’ paiallel, the use of bioin thymol blue making 
possible a detailed lecoid of changes in Pn value 

Maltose offered moie difficulties than any othei caibohydiate used, al 
though its stability stored in 20 pei cent solution wms constant so fai as bio 
logic tests weie concerned The B coli strains and B aeiogencs, the two 
typhoid strains, the B paiatyphosus A strain, and the Plexner and Hiss Y 
dysentery strains showed a constant reaction duiiiig the twenty-month period 
Beginning on the seventh iveek the B paiatyphosws B strain, noimally pro 
dueing acid and gas, failed foi four consecutive weeks to react Using fiesh 
carbohydrate solution, three strains originating from the same source were 
tested against this sugar, one the expeiimental cultiiie, one which had been 
kept on siinilai nieduun but less frequently tiaiisf erred, and one which had 
been kept on a sugar -tree semisolid medium Of these the fiist gave no fei 
mentation (the same response as given to the stored maltose solution), the 
second gave some, and the thud gave normal acid and gas pioduction By 
putting the expel imental strain tluough a generation on sugar-fiee semisolid 
agar, the noimal fei mentation reaction letuiued, and never again disappeaied 
The Shiga dysenteiy stiani gaie seveial peculiai reactions but these appeal 
to be due to the period ot incubation of the inoculated tubes In the final 
cxpeimient, conipaiing old ivith fiesh sugar solutions, the results ivith the 
Shiga culture iveie exactly parallel slight acid in tivo and one-half houis, 
definite in four and one-halt houis, neutral again from eight to thiiti houis, 
after which there was a veiy slight trace of acid The Mt Desert dysentery 
culture and Morgan’s bacillus ga\e similar reactions 

Levtilose is noimally fermented by all cultures of those used except B 
alKaligenes and showed no change during the twenty months of biologic 
testing 

Manmte was stable thioiigliout the twenty months Xylose showed no 
change oiei a period of twelve months, at which time the supply of filteied 
sugar was exhausted 

The specific rotation of the sugar solutions was measured aftei one 
month, after tivo months, and after twenty months The results are not all 
that might be desired, since the sugars iveie not specially purified, and storage 
vas iiiidei practical lathei than under ideal conditions, thus the physical condi 
tious for a high degree of aeeuiacy iveie not met The goal was not so inw-h 
the determination of specific lotation as the secuiing of a control for our 
biologic results With fresh solutions there w as no great discrepancy betueeu 
the rotation of the sugai solutions as measured and tabulated values^ secured 
under optimum conditions After twenty months of storage, however, the 
specific rotation was from 10 to 40 pei cent greater in all of the carbohydrate 
solutions except maimite and xylose Manmte does not rotate the plane o 
polaiwed light, and did not rotate it attei twenty montlis standing Xilosc 
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could not be tested because of insufficient amount Detennmation of flie con 
eentration of sugai in several of tlie stored solutions show ed them to be less 
than 22 per cent, an increase of less than 2 pei cent due to evaporation, so 
that the considerable increase in rotation could not be evplained on this basis 

SUAIHARY 

Twenty pei cent nulieated filtered solutions of destiose, lactose maltose, 
sucrose manmte, and levulose stored at 5*^ C appear to letaiu their specific 
properties nitli regard to biologic fermentation for a period of at least t^\entJ 
months , sylose similarly prepared is stable for at least tweh e months TJie 
addition of such solutions to culture medium asepticalh to aioid heating 
specificall} a beef extract sugar free semisolid agai fmmshes an excellent 
means of checking fermentation characteristics of bacteria but the storage of 
the medium aftei the addition of the carbohjdtate for more than a few dajs 
renders the feimentation reactions nonspecific Variation in the fermentation 
of some eaibohydrates by some baclernl strains maj under unknown circum 
stances occur, but eierj possible means of demonstiating that such variation 
does not occur should be exhausted before accepting such a conclusion Per 
mentation reactions should he read foi example at four six eight, twenty 
four, and forty eight horns from the time of inoculation for it is essential 
that one view fermentation as a progressne piocess with several possibilities 
rather than as a static definiteh positive oi negative matter 
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A JIICROSCOPIC SliIDE PRCCIPlTATIOiN lEST FOR SYRHIIjIS* 
(Second CovmuNicATioN) 

By B S Kline IUDjAndA M \ounc AID Clevelvnd Ohio 

TN A previous paper^ details of a microscopic slide precipitation test for 
^ sjphilis with Kahns antigen dihition weie given In a report (to he 
published) the results obtained bj tins method m 2809 tests will be given in 
detail In that stud> it was found that there was agreement of the slide 
precipitation test with the condition of the patient in 94 9 per cent The 
Kalm test and the Wassermaim test with an ether insoluble antigen agreed 
with the condition of the patient ui 95 2 per cent The AVassermann test with 
an acetone insoluble antigen agreed with the condition of the patient in 
93 5 per cent 


From th<u Laborivor> Dtparlinent of "Ml, Sin tl Ho pUal 
IteceKea for publication September 19 6 
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Altliough the agieement of the slide pi ecipitatiou test with the condition 
of the patient was piaetically the same m nnmbei as that ot tlie Kalm test 
and a sensitive Wasserinann test, its disagieement (in 5 of 100 tests) was 
moie frequently on the basis of a positive leaction in nonluetic seium, whereas 
the disagieement of the othei tests was moie fiequeutly due to a negative 
leaction in luetic seium It became appaient theiefoie that the slide pre 
cipitation test as peiformed, although even moie sensitive than the IVasser 
mann and the Kahn tests, did not quite equal those tests in specificity Tins 
difficulty has been thoroughly oveieome by the use of an antigen completely 
fiee of piecipitate at loom tempeiatuie, by shoitenmg the time of the test and 
especially by moie thoiough immediate mixtuie of the antigen dilution and 
seium The vast majority of the 2809 tests weie done with an antigen con 
taming a fine piecipitate at room tempeiatiire, dissolved just befoie use by 
placing the ampule in hot watei The immediate slide pi ecipitation test as 
now peifoimed is not only more sensitive than the Wasseimann test but just 
as specific (see Tables I and II) Puitheimoie, it lequiies no humidor cover 
and may be done regardless of the humidity of the room The temperature, 
however, should be no less than 70*^ P and the glassware and mgiedients 
should not be cold In addition, the test has been simplified by the use of a 
microscopic slide 2 by 3 inches holding 12 paraffin iings instead of 3 micro 
scopic slides, 1 by 3 inches, each holding 4 rings 


Table I 


laiiiEDiiTE SLinr Precipitation and Wassebmann Tests ima Ciinical Comparison 


52 Luetio 

3 Doubtful ' 

3 16 Konluetic sera j 

Immediate Slide Preoipta 
Uon Test (Antigen cleei 
at room temperature) 
Tests % 

TVassermann Test 
(Etber insoluble antigen) 

Tests 7» 

Agreement 

395 98 5 

368 

Disagi cement 

a One test positive, patient nonluetic 
b One test negative, patient luetic 





Total 

1 401 1 



Table II 

COMPAPIhON OP lilJIEDIATE SLIDE PRECIPIIATION AND WlSSERMANN TESTS 

I CLEVELAND HEALTH DEPAFTilE-ST 
KINDNESS OP MR C REINSTE^ 

I Tests ‘‘'L. 



UT SINAI HOSPITAL 

Tests % 

Agreement 

364 92 62 

Relative Agreement 

21 5 34 

Agreement or Relative Agreement 

385 07 96 

Disagreement 

S 2 01 

Total 

303 

W vssermann Anticomplementar) , 
Slide Precipitation Test Van 
able 

20 -15 


413 Done 


409 


2i 


432 


14 


446 


453 Done 


866 Slide Precipitation Tests in Alt 



E\aluation according to the method of Kahn — 

Positive Reaction +-I- + + -1 + + and + + 

Doubtful Reaction + and ± 

-^!larelr«efe‘;itVp^osir.fe“o? .nd doubtful uith U-c oUur 
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IMMEDIATE SLIDE PRECIPITATION TEST FOR SIPHILIS 

Glasswa)c — ^Micioscopic slirles 2 3 iiiehes as puiclnsed aie rubbed on 

both sides with bou ami jnste (picpaietl allowing a cake of bon ami to 
remain in sufficient -narm watei to eo\er it for twehe hours oi inoie) As soon 
as the paste is dry (m about fi\e lumutes) it is completelj renio\ed fiom the 
slide with a soft muslin cloth Poi con\cmence the slides co\ered with paste 
may be stuck to each otliei allowed to dr} and cleaned at aiij time Upon the 
clean slides, 12 paraffin iings each with an msidt diameter of 11 to 12 mm, are 



FJe" 1 — aUcro'scoDlc slide ’ bj 3 Inches holding twelve pTiaflln rings ( xact size) 



riff — CapllJarj pipette for antigen dilution (exact sl*e) 


mounted (see Pig 1) Aftei use the slides may be washed ai hot water and 
prepared again as outlined abo^e 

Instrument foi Maktufj Pa>ajjin Ring:, — Tins is essentnil} the instrument 
proposed bj Green A piece of soft iron wire (No 28) 14 cm in ieugtii is 
wound twice tight!} about a test tube 12VL to 13 mm in outside diameter 
forming a double loop and leaving a double shaft about an inch in length 
The two shafts are then twisted together to within a quaiter of an inch of the 
free tnd Aftei removing tlie looped wiit. fiom tiie test tube a piece of 
hneu thread (No 12) about a \ard long is started from the free end of the shaft 
a ter being fastened here by a single twist of the two free ends Three long 
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turns are made leaclimg the loop which is then tightly wound with the tliiead, 
the winding is continued up the shaft to the fiee end where it is iastened be' 
tween the two ends of the wire by twisting them The loop is then bent at 
right angles to the shaft It is then reshaped by woikmg the loop against 
the bottom of the test tube mentioned above The shaft is then mseited mto 
the handle of a teasmg needle or into a stiaight hemostatic foiceps 

The paraffin iings aie made by dipping the instiument into smoking 
paraffin (about 120° C ), diaimng quickly at one point and transfeiimg the 
remamdei to the glass slide 

Pipettes — The pipettes needed foi deliveiing the seia aie the oidinaiy 
1 c c pipettes graduated in 0 01 c c The pipette for the antigen dilution is 
a capillary pipette made from glass tuhmg 6 to 8 mm in diameter (see Pig 2) 
with the tube about ^2 m diameter, deliveiing a diop equal to 0 0075 to 
0 0085 c e 



Fig 3 — Vial foi antigen dilution (exact size) 


Yials — ^Vials foi prepaimg the antigen dilution sunilai to those reconi 
mended by Kahn aie satisfactory although those of a somewhat largei size 
(6 cm in length, 2 cm in outside diametei) aie piefeiable (See Pig 3 ) 

Antigen — ^The antigen (an ethei insoluble alcoholic extract of beef heait 
powder) and the antigen dilution aie piepaied as foi the Kahn test It is 
important that the antigen contains no piecipitate at loom temperature It 
aftei cholesterolization and filtration of the antigen a precipitate forms at 
room temperatuie, this should be removed by placing the antigen on ice for 
an hour and then filtering it thiough filtei paper In the future it is pro 
posed to place the cholesterolized antigen on ice foi an hour before filtermg it 

Antigen Dilution — The antigen dilution should be made up just before 
pipettmg the sera Some antigen dilutions have been found to woik only 
nathm fifteen minutes of then piepaiation An a\eiage antigen dilution 
may still be used forty-five minutes aftei its piepaiation Some autigeim 
work best begiunuig about ten minutes after their preparation, others work 
weU begmning immediately aftei then piepaiation The action of the anti- 
gen dilution in the slide test has been found unsatisfactoiy at low tempera- 
tures Accordingly it is impoitant that the loom tempeiatuie be no less 
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than 70® F and tliat the glass^^ are and ingredients be not coid A blotter or 
piece of felt on the table top upon Tsrhieh the tc^ts aie set up is adMsable 

Sera — ^These are obtained as fox the Wassermann test, care being exei 
cised that tlie; contain no iod blood cells oi foreign material Before use, 
they are heated to 56® C for one half hour 

TUE I’\IiIEDI\TS SLIDE PRECIPITATION TEST FOR SYPHILIS 

Into each of the twehe rings on the slide 0 05 ec to 0 06 ee of the 
undiluted serum to be tested is deh\cred from a pipette The Up of the 
pipette is placed m the center of tlie ring and the serum allowed to run out 
After all the sera are pipetted one drop of the antigen dilution (0 0075 to 
00085 cc) 15 allowed to fall from the capiUaij pipette into the serum in 
each ring After all the antigen is pipetted the small amount in each ring 
IS e\enlj distributed bj Stirling the mixture %xith a toothpick (a new tooth 
pick with flat end a few mm in width is used for each test) After the twel\e 
mixtures have been made the slide is rocked and lotated between the thumbs 
and index fingers of both hands for two to tluee minutes (depending upon 
the character of the ant gen dilution) and read immediatel' To insure e\en 
movement of the slide both wrists and hands should pirticipate equalU The 
slide should not be fixed oi rclativelj h\ed by one hand and moved b\ the 
other Anj spiUmg from a chaiabei mol es tlie reaction therein unsatisfactorv 
and the serum conceined should be letested The leadings are made tiuough 
the microscope (16 nim objective 10 oi 13 5 ejepiece) with the light cut 
down as in atudjmg urmarj sediments and lecorded in terms of pluses ac 
cording to the degree of clumping and the size of the clumps Because of 
their importance, it is strongly recommended that ail the tests be done m 
duplicate, using different antigens 


COMMiNT 

The nucioscopie slide precipitation test foi a^phihs has been furthei 
simplified and improved As now recommended it requires no incubation no 
humidor cover and may be done in a room rcgaulless of its humiditj For the 
twelve tests set up at one time a niieioseopic slide 2 b> 3 inches holding 
twelve paraffin rings is used instead of three slides 1 bv 3 niches each holding 
four paraffin ring? The use of an antigen clear at room temperature and its 
more thoroug^h immediate mixture with the patient s serum gives better results 
than the previous method 

COVCLUSIOV 

’Ihe microscopic slide piecipitation test for svphilis with IvaUu s uitigeu 
dilution has been further simpbfied and iiupioved The immediate test de 
scribed in tlua paper, is as specific as the Ivahu and It assermami tests ami 
has the advantage over those methods m that it is nmeh simpler and requires 
much less apparatus ind serum 
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LEUCOCYTIC INDICES OP BODY EESISTANCE WITH EEPORT OP A 

NEW INDEX"" 


By Walter Clinton Jones, A AI , M D , P A C S , and Pred L Crocker, B S , 

Birmingham, Alabama 


nnHE development of oui knowledge concerning the clinical siguificante of 
J- total and difteieutial leucocyte counts, especially in lefeience to acute 
infections, has crystallized veiy laigely around five articles by Sondein* pub 
lished in 1905 and 1906 He analyzed a veiy laige senes of cases and dieu 
the conclusions that the lesistanee of the patient is measured by tlie total 
niimbei of leucocytes, and the seventy of the inflammation, by the poljmoi 



Si 

So 

7i' 


Fig 1 — Gibson s chart of leucocytic Indices The left side Is used for recording tli'- 
total counts and the right side the percentage of polymorphonuclears The numerals in the 
vertical row at the left Indicate the size of the total counts while numerals similarly arrangcti 
at the light designate the vaiious peicentages of polymorphonucleais The numerals on the 
two sides are ai ranged so that a rise of 1 per cent in the polymorphonuclears corresponds to 
an Increase of 1000 In the total white count starting with 75 as the highest possible horniai 
percentage of polj niorphonucleais and 10 000 as the largest possible normal minibtr oi 
leucocytes The arable numerals (1 to 10) at the left ends of the index lines indicate the 

various counts which were made If the two leucocytic elements are increasing or decreasing 
propoitlonately the lines are approximately horizontal and Indicate a normal rcslstano. 
(Counts 2 and 3) If the total count Is higher than the percentage of polymorphonuclear 
the line runs downward and indicates an especially favorable condlUon (Count 1) U tn 
total count is lower than the polynuclear percentage tlie line runs upward and slgnlncs in 
unfavorable prognosis (Counts 4 5 6 7 8 9 and 10) 


phonueleax percentage These piobably aie the two most fundamental hem 
atologic pimciples on which depend the clinical mteipietation of leucocytic 


counts 

The fiist attempt to coi relate ceitain elements of leucocytic enumeiations 
foi the puipose of woiking out a cJinicdl indcA of the patient’s condition 
was made, as fai as we can asceitain, by Gibson, = in 1906 He contended that 
the chief ^alue of the total count and the peieentage of polymorphonucleais 
consisted in consideimg them stiietly together and constructed an ingenious 


•From the Department of Clinical Pathology of the Employees Hospital of the 
nessee Coal Iron 5L Railroad Company Faiindd Alabama annual 

Bead before the Chattahoochee Valley Medical and Surgical Association at the an 
session Warm Springs Georgia July 13-14 1926 
Received for publication July 23 1926 
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chart foi tins piupose (See Fig 1 ) When oul> a small numbei of counts 
are recorded, it sei\es its end without seiious difficulties As the counts 
inciease in number, howe\er, the lines become so numerous and are super 
imposed ujion each otlici to such an extent that it is difficult to follow eon 
secutiveh the aaiious counts Neaertheless, this chart has ser\ed a \ery 



- — - 

Curvt 

Pal^inarfikcnaclcar Curvs 

Plff —Wllaons chart of Ieucoc>tie Indices When the re Istance (heavj) lines slant upwaid 
the prognosis U good when downward it I* bad For further description sea text 

n&eful purpose, and to Gibson belongs great credit for originating sucli an 
important principle of procedure 

Wilson® (1908) modified Gibson's chart by making two tertical columns 
for each count, the left for the total count and the light foi the percent 
age of poljmorphonuclears, the same as m Gibson’s chart, but Wilson made 
Ihe columns narrower (See Fig 2 ) Ver\ few of the mam index lines 
cross each otlier hence, one can read the tables with perfect ease no matter 
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DATE •• M Jizao 


TOTAL LEUCOCTTES & 
POLtMOnPHONTJCLEAHS 


PEROEKTAGE OP 
POLTUORFHOHUCliBARS 


VALEERiS IXDEX 
OF RESZSTAKCB — 
RELATIOH BETWEEH 
TOTAL LEnCOCTTES 
AHD PERGE3(TAGE OF 
POLTUORPHOKnCLEARS 


TOTAL 

LlldPnoCTTSS 


37000 

34000 

31000 

28000 

26000 

22000 

19000 

16000 

13000 

10000 

7000 

4000 


97 

94 

91 

88 

85 

82 

79 

76 

73 

70 

67 
64 
61 

68 
55 

■^T 


LBUCO 

POLT^S 


19 

IS 

12 

9 

6 

3 

0 

a 

6 

9 

12 

10 

iS 

21 

'ms' 


^ 10 lA rd li> th n 





6000 

4000 

3000 



2000 

1000 


DATS 


PERtENTAGL OF 
LYMPnOCYTES 


36 

33 

30 

27 

24 

21 

18 

16 

12 

9 

& 

3 

_IL. 


LYJQ’HOCYTIO index 
OF RESISTANCE 


21 

18 

15 
12 

9 

6 

3 

0 

3 

6 

9 

12 

16 
1« 
21 


JO u Pi 13 th a 



point recoveiT was being 101' During the first half IndlcC 

fn^®iclL"feU s^me'^.raJ'Fo^r of chart sec Fig 3 For computation 

tion of indices etc , see text 
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Ivniphocjtcs per cubic millmietei coiisideicd aloue, inclepeiulcut of auj other 
details of a blood count While this point is mentioned bj many ^vriters, 
Holmes^ (1905) considers it luoie thoroughl> than an} one else He emplia 
sizes the importance of stud}ing: the sniall hmphoc}te3, altUoUoh most of 
the other writers include all of the 1} mplioci tes both large and small while 
Gilbert* grouped togcthei for the puipose of diagnosis all of the l}mpho 
cjtes, the large mononuclears, and tlie tiausitionals also Holmes also stresses 
the value of hnouing the number per cubic miUnnetei rather than the per 
eentage He alone points out the important fact that the percentage may 
deviate greatly nhile at the same time the total number \aries withm narrow 
limits The normal number of small huiphoe\tes pei cubic millimeter he 
states to be from 1100 to 3000 

In a iery largo "vanet} of acute and chronic conditions and diseases these 
various mononuclear elemenis weie found by Holmes and manj others to m 
crease almost uithout exception when the patient was progressing favorabl} 
and to deciease when the outlook was bad In tuberculosis, Gilbeit,* UUom 
and Craig,® IMorgau,^® and Hurpliv and Ellis” all hold that an increase in 
the lymphocytes (entire group) coiresponds with an increase m the resist 
ance of the patient and that a low count almost alwajs is accompanied or 
followed by poor clinical progress Hpss‘® found that m children a drop ui 
the neutrophil count with an increase in the lymphoc}tes indicates a good 
prognosis Murphy and Sturm” seem to have shown b} verv conclusive 
penmental work with mice that one of the constant factors in imrauuit} to 
cancer is the presence of lymphoc} tes, especiallv locally at the site of mocu 
htion Gilbert* has demonstrated that higher altitudes and Taylor” that 
exposure to sunlight usuall} produce an increase m the Ijmphocytes of the 
blood, while Sauer” discovered a l}mphocvtosis m functional nervous dis 
eases, especially hystena and neurasthenia 

Of the various indices desciibed above, we favor Wilson s and especial!} 
AValkei 's 


PERSONAL INVESTIGATIONS 

1 The Lym-phocyhc Index — In studving numerous charts like those shown 
in Pigs 3 to 6, tlie senior author noted that a significant curve could be con 
slructed by using only the total white count and the percentage of lympho 
cytes (See Pigs 3, 4 5, and 6 ) This cuive may be designated the ' l}mpho 
cytie index ” while Walker’s might be called the polvmorphonuclear index 
Our index is computed as follows After an extensive stud} of the subject 
vie came to the conclusion that the smallest possible normal percentage of 
lymphocytes is about 20 Using this figure as the lowest limit for ever} drop 
of 1 per cent of the l}raphoc}tcs below this point there should be a rise of 
1000 m the total count above 10000 the highest possible nornnl for the Ht 
ter For example if the l}mphoc}tie percentage should fall to 14 (6 below 
20), the total leucocytes should use to 16 000 (6000 above 10 000) In this 
case the index would be zero, or normal If the total count goes higher than 
this, the index is plus, if it falls lower the index is minus Thus m the 
above dUistratiou if the total count had risen to 23 000 (the perccnfige of 
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LOOATIOKy PATTEHT 
DATE — loss « Apr & Ifay 


CAi^fio ;i.(»/o6 


TOTAL LEUCOGITES 



PEROEHTAGB 07 
POLTUOBPHOKOCLEARS 



POLTUOOFBOKUOLEIAB 
(YAL£Qn*8) JKDEX 
07 RESISTAKQB 


LXUFBOCTTES 



2? 1 


PmCOfTACE OP 
1.T1IPH0CYTES 



LTlfPflOCyTIC IHDEX 
OF RESISTA5CE 



FIff 5 — Carbuncle ot neck The patient iMio ^\as nftj-one >$ara of ago 
from April 25 to 28 when an evcislon was done ^oto the rise of iwo 

oDpration They coiresponcl \crj closely to excellent clinical impro\enifnt nnun 
SK pe^r c7nt of eos!Lphilef '^ere present coUantly In this caec This la a good onun 
general description of chait. see Fig 3 For computation of Indico^ etc. sec t 
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Fig- 5 — 1 ca*.o of typhoid fever which ran an onlinarj courao with recoverj 
that the total leucocytes and the total l>-niphocytes remain alniof<t constant This fact ex 
plains the almost mechanically accurate Interdlgltatlon of poljniorphonucJears tvlth tho poly 
morphonuclear and lymphoejdlc Indices and wdtli tlio percentage of J>niphoc}tes This chart Is 
a perfecll> tjpical one for tjphold fever For grcneral description see rig 3 For computa 
Uon of Indices, eta see text 
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lymphocytes still lemainmg at 14), tlie ludex would haie been 4 7 (23,000 
minus 16,000, omitting the tliiee final cipheis) Similaily, if the total count 
had failed to go highei than 9000, the index would have beeu -7 

We find that the lymphocytic index aveiages about six points higlier 
than the polymoiphonueleai one Why this is tiue we have not beeu able 
to explain adequatelj It seemed at fust that this difteienee might be due 
to the exclusion in oui calculations of the endothelial leucocytes, eosiiio 
philes, etc , but on adding togethei the peicentages of polymoiphonucleais 
and lymphocytes and subti acting this sum from 100, the lesiilts average 
about 4, which is only two-thiids of 6, the figuie lepiesenting the dispaiit) 
in height of our index abo^e AValkei’s The two indices closely paiallel each 
othei, as one can obseive by refeiiing to Pigs 3 to 6 Also, they aie fol 
lowed very eloselj'^ by^ the euive of the total lymphocytes, as we have slionu 
in a foimer article ® 

As to the prognostic value of the lymphocjdic index, m manj’^ instances 
it seems to be moie aceuiate than Walkei’s, and in some cases the latter 
IS better On the whole, we believe the best results aie obtained by using an 
average of both 

2 When to Use Leucocijttc Indices — The blood findings discussed in this 
paper are most significant in acute infections when the peieentage of poh 
morph onucleais is 70 oi above and that of the lymphocytes, 20 oi lower 
However, the indices are of definite ^alue in typhoid, tuberculosis, etc , tins 
IS especially true of the ciiive of the total lymphocytes, and the lymphocytic 
index 

3 Extreme Leucocytic Findings — ^Percentages of polymorphonucleais 
above 90 should be accompanied by total counts high enough to make a plus 
index of 15 oi more, m order to have a favorable prognosis Poi example, 
in a recent case of pneumonia, the polymoiphonuclears rose to 96 pei cent, 
but the total count was 79,000 These figures give a Ij^mphocjtic index of 50 
and a polymoiphonueleai index of 40 This patient recovered piomptl' 
Patients with percentages of polymoiphonuclears as high as this usualh 
die, the total white count geneially langing below 50,000 

4 Rules fo) Nonnah in Childien — ^During the fiist year, the normal per 
centage of lymphocytes is about 55 and of the polymorphonucleais, about 30 
The foimei figuie gradually decreases and the latter increases until about 
the eighth year when they become almost exactly reversed The senior 
author has formulated the iollowing iiUes for ages up to the eighth year 
For polymoiphonuclears After the first year, multiply the number of the 
year by 3 and add this product to 30 Thus, the percentage of polymorpho 
nuclears at five years of age should be about (5x3)+ 30, oi 45 For lynipho 
eytes After the first year, multiply the year by 3 and subtract this piod«^ 
from 55 For example, the number of lymphocytes at the age of 6 should 
about 55- (6x3), oi 37 Attei the eighth ^eal, the percentages aie prac 

tically the same as in adults 
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5 Eosinophtles — These leucocytes usually disappear duiin^ au acute lu 
fectiou However, tlien peisistenee or their reappeaiance is practically al 
uajs of faAoiable significance 

6 Con elation of Blood Findings with Clinical Symptonis — It is frequeutH 
necessary to emphasize this featuie Mere following of blood indices wiU lead 
to many erroi-s Foi example, both a normal and a seriously sick person may 
Ime a zeio (noimal) l^de•^: It is self e\Klcnt tint we cannot ha\e the same 
attitude toward botli of tliem 


SUMMART 

1 The fact that the percentage of pol>moiphouucleais is a measuie ot 
the se\erity of an acute infection and that the total white count inditates 
the degree of the resistance of the patient constitute the two most funda 
mental principles undeilying the application of leucocAtic counts to chuicai 
cases These principles wcie established about tweut\ veais ago by Son 
deru, and on the basis of these disco\cnes Gibson and A\ ihon woiked out 
ven useful clinical index charts 

2 The total numbei of lymphocytes per cubic luillimetei (not percent 
age) constitutes a valuable clinical index Holmes Ins liad a yeiy laige part 
in establishing this principle fhis index is useful in both acute and cluonic 
mfections but particuhrh lu the lattei especially tuberculosis 

3 -^1 lymphoc} tic ladcx of resistaiKC has been n orked out by the senior 
author, using the total white count and the peicentage of hmphoc\tes This 
index parallels Walkers yer\ closely but averages about G points higher 

4 Polynuclear indices aie useful chiefly in acute infections Lympho 
cytic indices are of yalue in both acute and chiome inflammations 

5 When the percentage of pohmorpbomicleais uses much aboye 90, the 
total yvhite count should reach 50 000 or more in ordei to justify a fayorable 
prognosis 

6 In children duiing the first yeai the noimnl percentage of pohmoi 
phoiiuclears is about 30 and of the hmi>hocy tes ibont 55 These figures 
gradually interchange until thev become ie\crsed duimg the eighth year 

7 The continued piesence of eosmophdes or then reappearance during 
the course of an acute infection is a favoiable sign 

8 One should not fail to coi relate carefully hboiatory blood findings 
yyith the clinical symptoms 
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j^THE DIFFICULTIES AND VALUE OP FROZEN SECTION METHODS* 


By L A Turley, AM, PhD, Norman, Okli 


A t EVERY meeting of tins Soeiety m the last seveial yeais, the cfuestiou as 
to the value of frozen sections m tissue diagnosis has come up aud the so- 
ciety has been pietty much divided into two camps, those in iavoi aud those 
opposed to fiozen sections At the meeting last yeai in Philadelphia, if jou 
will lemembei, I piomised to pieseut at this meeting a discussion of fiozeii 
section methods and it is to keep this piomise that I am presentmg. this paper 
The purpose of any histo-techmcal method, is to enable us to get a clear 
conception of the stiuctuie of cells and tissues and their i elation and ar 
langement in oigans Theiefoie, any method must be judged on the basis 
of the exactness of the pictuie which it aftoids Eieiy one who is fainihai 
with the usual embedding methods oi any one who has studied histology 
and oiganology fiom sections made bv these methods, has been moie oi less 
dissatisfied foi a numbei of reasons Piist, it is a long diavn out pioce^ 
in some cases le auiiing weeks of tim e and in many instances requiiing in- 
finite care and patience with the individual steps, and second, any of these 
methods yield lesults which, beyond any doubt, gne a clistoil cd-BlctpiS of 
what the tissues actu ally lo ok like i n life. These difficulties arise, because 
in the fii-st place, the tissues must be subjected to the action of some agent 
known as a fixative which pieseives the tissues in the exact condition the} 
were in when the specimen i\as taken Tliese fixatnes coagulate or pre 
cipitate ceitain of the protoplasmic constituents and also cause a shiinkage 
of certain tnssue cells, and elements, moie notablj smooth muscle and collagen 
fibrils, and if applied m too great conceutiation will cause the shiinkage ot 
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for example, certiin tjpea of epithehuju, heuee tlie distortion i;* apt to 
be >ery gieat Second, «?ince all embedding substances are insoluble in uatei, 
it IS necessary to debjdiate tlie ti«sues before tlie\ cau be embedded and cut 
uhieh again gives rise to posbibditj of distortion unless i** c\er 

cised to not linstcn. the deh^dntion piocess Thud, aftci tissues aie cut it 
IS nocessirv to leludi ite them in oidei to stain them and agiin deh^di ite 
thtin for mounting so that it is 2>eifetrtv' evident that thw method must bo 
carried out uith utmost caie in Older to get sections that aie at all satis 
factoi} and even then nt must lecogmze that the tissues are soiiienhat dia 
torted These disidi mtages aie offset to a ceitain e'ctont bi the accurate 
preservation of tissue stiucture and L\on of mtraeolluhr structure both of 
uhich are of extreme importance in obtaining an accurate Icnou ledge of 
tissue structure In fact so important me these structures to an exact know! 
edge of tissues that then pieseivatmn outueighs piaLfican> all objections 
to the embedding method although if is necessarv at all times to lemember 
that uc are looking at distorted specimens Anothei point in fa\or of this 
method IS the acuteness of the <hromatoplulia of the cells nul cell elements 
uhich are highlj di/foientiated nithont a iien ot nhieh the Hue powts of 
tissue structuie and cellular identification cannot be determined Lut it is 
quite obiious tint suUi a method ^^bate^e^ its merits because of the time 
insolved, ne\er could be used if a lapid diagnosis of tissue uere necissars 
With the discoieij and de\elopmont of the fiorcn section method his 
lologists and histologi tethmenns at once expected emancipation from the 
difficulties attendant upon tlie embedding method llo^resei tbos are doonud 
to disappointment for manv reasons In the fiibt place in the piocess of 
freezing and than nig thcie ir bound to be more or less loss of tissue con 
tiniut> and c\en the loss of a gieat imin\ if not of all pareutln matous cells 
m sections of organs uid fiom lesions uheic the sfioma is scants and second 
in the handhug of these unsupported delicate sections tissue relations aie 
often distoited for example too strong a pull a\itb a eimel’s haii brush or a 
glass rod on one side ot a section uill male the tissues appear edematous 
It Avas also found that unfixed tissues do not stain as rendih nor as sharph 
as do fixed tissues so that fine points of intracellular and intereellulai struc 
turc Cannot be made out Howcxti there is an increasing demand on the 
part of clmicniis for an exact UnouledgL of the nitme of lesions nith uhich 
Ihei are dealing especnlb m sui»,ical procLduie Vt the Alayo rimu sur 
gjcal specimens aie examined and the surgeon fuinished arith a diagnosis 
uhile the patient is uUdci ether Dr Bloodgood has the btaining and evami 
nation process performed in the operating looin so that he not onlx is fur 
unshed uith the diagnosis during the operation but is enabled if he so 
desires to step to the nucioseope and see th<. chanetei of the lesion himself 
A careful and conseientious sin^eon wants to and all surgeons should 
IS nearlj as possible knoA\ flic nature of the hsion nith ivhali he is dealing 
while the patient is uudci the influence of ether and the uound open so that 
he mil know how to proceed An examination of the ucoids of anj hos 
pital cliniL or pu\ate piactice wiU show that mistakes m diagnosis aie made 
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ivithout tissue examination and pioceduies earned out on the basis of those 
diagnoses that not only fail to benefit the patient, but often injure linn, 
sometimes hastening his demise I need not cite these examples fiom im 
own expeiience Look at the reeoids of jour own clinics and you will find 
them These mistakes aie often made ivlien eveiy kiioivu diagnostic method 
except tissue examination is employed This is no ciiticism of suigeoiis, 
clinicians, noi clinical pathologists These mistakes aie due to the fimteuebs 
of human knowledge and the lack of employing the light diagnostic aid If 
it iveie not foi the Gist of these factors we would not be heie, foi clmical 
pathology would not be a bianeh of medicine No surgeon can tell the 
exact nature of a lesion in eveiy case without tissue examination aiiv more 
than an inteinist can tell in eveiy case the lesions with which he is dealing 
ivithout the aid of laboratory pioeeduie The tissue examination is to the 
surgeon what the Wassermaun, Widal, uiinalysis, blood chemistry, basal me 
tabolism, etc , is to the internist Theiefoie, it is imperative that some method 
of lapid tissue diagnosis be devised that is much shoitei than the eiiibeddmg 
method, and it falls upon us as clinical pathologists, in the fulfillment of our 
calling as the makers and inteipieteis of exact diagnosis and in justice to 
the patient and clinician to devise and employ some method of lapid tissue 
diagnosis that is suitable for diagnoses ivhile the patient is under the ether 
For this reason a discussion of methods of rapid tissue diagnosis is not onh 
timely and desirable, but becomes as much oui duty, and should be as much 
oui interest, as the discussion of any laboratory method, bacteiiologic, seio 
logic 01 chemical It does not get us anywhere to dwell on the difficulties of 
rapid tissue diagnosis, and recount the failures or possible inaccmacies of the 
method unless we at the same time attempt to devise means foi ovei coming 
those difficulties and minimizing the number of possible inaccuracies What 
clinical patholo g ic meth od is 10^0 pei cent perfect’ Ovei one-half of one of 
our programs was taken up with discussions of the Wasseimann reaction and 
suggestions as to how it could be made more exact and reliable and yet it is 
perhaps the most reliable of all laboratory proceduies In the few minutes 
of time that lemains to me, theiefore, I wish to bung out some of the diffi 
culties of frozen section methods and suggest ways in which these difficulties 
can best be combated or minimized and also the methods for obtaining the 
best results 

In the fiist place, in freezing blocks of tissue, caie must be taken notj£>, 
freeze the tissues too haid or cut them while thev are frozen too hard he 
cause during the thawung out process the rapid change in temperature wiU 
set up currents which will tear to pieces tissue composed of unsupported 
cells I am sure that all who have tired the frozen method have seen sec^ 
tions, ivlien placed in water fiom the knife, fly to pieces almost as if thei 
bad Uploded Theiefoie the temperature lange must not be too great an 
the thawing process should not pioceed too rapidlv This can be 
about bv not freezing the tissues harder than is neeessarv for actual cut lOr 
and the slou thawing can be accomplished bv either allowing the 
thaw on the knife, pieferably, in a diop of liquid that can be came on 
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loiife, 01 as Texry recommeuds, ou the finger and if this detail la obseried 
one Mill ho surprised hon iierfcet i scotion, even of leij celhihr tissue, maj 
be obtained bj the frozen method In the second plate, furthei tissue dis 
toition can be obiiated bj cue in hindliii„ It the settioiis aie to be 
mounted on slides by the use ot egg albumen oi othenvise they should be 
floated and not diagged into position It is luiiarhable uhat a peifett tissue 
arrangement eau be pieserted bj this proceduie 

AVe now come to the staniiiig It is perfectly obiious that the staining 
and clearing piocess must bo done qmekl) otlier\\><ie innch time is lost But 
it IS just as obvious that aiij staining method used must gne a eellular dif 
fereiitiatiou clear enough that the tissues mat be quicKU recognized and 
their condition deterniiiitd and further it is neccssaiv that the pieparation 
be of a permanent charactei so that it maj be mounted and presen ed foi as 
has heen pointed out before the slide from uliicli a diagnosis is made is as 
much a part of the record in a cast as the diagnosis itself Poi general all 
round purposes, no method of staiuing has jet been devised tint surpasses 
or that 13 equal to the hematoxjlin eosm method But this is rather an elaoo 
rate method requiring a good nianj stejia so that the actual staining bv this 
method requires ordmanij two or three minutes as i niiiiimum Minch of 
course seems a long time to a surgeon standing beside a patient under othei 
and waiting to kuoM how to proceed Vinous attempts at developing shorter 
methods by use of other methods and especialh using poh chrome stains have 
been tried and although some of them lie verv iipid thej lose so much of 
detailed diffeientiation that a diagnosis fiom such a stained specimen is much 
more difficult to make and time gamed m the staninig is lost in the addi 
tional time required in the e\imiiiation of the st lined specimen Terrj re 
jiorts that by lus poljeluome method a section nisj be stained in ten seconds 
and MeCartj using tins method Ins stated that lie has made a diagnosis in 
fifty two seconds from the knife but ni Tern s own words it is praeticallv 
necessary for the pathologist to learn a new ev tologio interpretation because 
of the lack of sharp differentiation and also that these sections fade in a 
few hours and must be restanied bv another method if a permauent record 
13 desired, mIiicIi as pointed out above is all important which means addi 
tional work that is uniieeessarv if speed ind pemianenee can be obtained bj 
the one process 

Realizing the necessities the eriticisius and inns of frozen section m ork 
the author conducted a series of evpennieiits tijiiig if possible to obtiin i 
section undei tjie mieioscope with a good differentiation m a very short time 
Of course the interpretation of a slide picture depends upon the skill of the 
pathologist The time the surgeon has to wait for a diagnosis depends net 
on the staining method alone but also on the skill of the pathologist in inter 
preting the slide picture The staining niefliod is einploved increlj as an aid 
to the pathologist Therefore it should be as rapid as possible to giv e him a 
larger percentage of a given time to examine the specimen Also since it is 
merelj an aid to give him a picture it must he as clear as possible in fact 
clearness of the picture is the more important of the two considerations 
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And in the end nioie time will be saved if a cleaiei pietiue is obtained b\ a 
little longei iiiocess so that the examination may be shoitened, than b\ a 
'ceiy lapid piocess whieh gives a hazy pictuie which leciunes luoie time to 
study So the aim of lapid piocediires shoidd be the shoitest possible pioceas 
that gives eleai pietuies This ivas the ami of the authoi in the follow mi: 
pioeeduies 

Staitmg with the faet that fixed tissues give good cleai pictuies bj the 
fiozen method, an attempt was made to mtiodnce a fixmg piocess uito the 
fiozen method It was found that if sections, aftei being mounted on a 
slide and befoie the staming was begun, weie flooded with 4 pei cent for 
maldehy’^de for a few seconds, the subsec^uent stain was much fastei, cleaier 
and moie definite Therefoie expeiiments weie tiled floatmg the sections 
from the knife in foinialdehy'’de solutions of vaiious strengths It was found 
that formaldehyde in concentration of 4 pei cent coidd be used m place of 
watei and this accomplished seveial things First, a fixation which pie 
seived tissue stiuctiues in as neai as possible the uatuial condition in which 
they weie m the body, second, by the coagulation of mteiceUulai and mtra 
cellular stiuctuies the tissues do not tend to dismtegiate aftei bemg cut, 
and resist the deleteiious effects of handlmg to a very gieat degiee, and 
thud, mci eased the speed and shaipness of the stain Emboldened bj the 
iigidity and toughness of the sections thus tieated, expeiiments were carried 
on to see if the mountmg process could not be delayed until aftei the stain 
ing and cleai mg, thereby improvmg the stam both as to shortness of tune 
and greater exactness because the time necessary to fix the section to the 
shde would be saved and the cells ivould stam fiom both sides of the section 
mstead of fiom one, as is in the case of the mounted section To oui great 
satisfaction it ivas found that this could be done, so heie agam considerable 
time IS saved and mountmg media could be dispensed with The method is 
as follows Sections aie thaived on the knife by cutting them mto the small 
amount of fluid that wnll cling to the uppei side of the knife previously nu 
meised in the floating fluid The under side of the Icnife must be wiped dr> 
Sections are floated in 4 pei cent foimaldehyde A glass rod is emploied 
for handling the sections This glass lod is diawn mto a naiiow' tip bent 
at a slight angle The section is lifted mto the hematoxylin solution h' 
from one to thiee seconds it is lifted mto tap watei and dipped up and down 
I a couple of times to wmsh oft the hematoxy lin It is then dipped mto 70 per 
cent acidulated alcohol for difteientiation, back mto tap watei, nej-t am 
monia water, tap watei, then eosin foi two oi tliiee seconds, aud into n 
pel cent alcohol foi a second, then into beechwood creosote If the section 
is plunged peipendiculaily mto the cieosote it w’lll unfold like the openini; 
of a book and will straighten out, it is then slid onto a slide and can ^ j 
examined in the creosote wntli or without a co\ei glass If it is 
to preserve the section, the cieosote is blotted oft and balsam and cover „ 
aie put on This method gives a cleai shaip stam and a permauent ^ 
as permanent as any liematoxy Im eosui stained spetimen by the long eni 
ding piocess I realize that the fii-st ciiticism of this method that w^ 
made, is that there aie an enormous number of steps in the proce ure. 
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jou AviU be surputstd at the short time leqmicd by each step, and so far as 
the time the nhole piocesa icqiuics, in the hands ot Mi JlcIIalt, an iiu 
tiamcd student, I Mas able to hi\e ^ood ilciu stttioiis, undei the micioscopt 
in thut\ fi\e seconds, uhich tousidciiii^ the cvccUcnce of the pioduct and 
its peimanence, is a shoit enoii^'h time foi am one Also the evcelleuce of 
the product justifies the fcM seconds inoie tunc oiei the luoie speedy polj 
chrome methods now in use 

Haain" a staining method that is aecunte and npid enough foi prac 
tical purposes there arc some othei impoitant fictoi*s that must be con 
sideied if rapid tissue diagnosis is to be as serviceable as it should be One 
of these is the selection of the block of tissue to be sectioned This is in 
most cases up to the suigeon whethei the tissue is sent to the laboratoiy be 
fore the operation or during the opei ation Most imperfect diagnoses that 
aie charged to fiozen oi npid tissue diagnosis are due to the failure of the 
one taking the specimen to get a chamcteiistic block of tissue All that 
can be expected of the tissue pathologist is that he make an exact diagnosis 
and interpretation of the specimen furnished him So if the tissue diagnosis 
proves to be wrong the first question to ruse is not the imthologist s honestv 
or abihtj, but the selection of the tissue furnished him I have on several 
occasions asked the surgeon foi a second piece of tissue even wJien the patient 
was under ethei and have alwavs justified this dclav by a more accurate 
diagnosis 

In making a tissue report from a smiH pieie tiunished for lapid diag 
nosis, one should ahvajs sav Vctions fiom //ik ^peeimen show such and 
such conditions " Such a statement is the truth it jiroteofs the pathologist 
from criticism and is moie satisficton to eveivone tonceined because it is 
all the pathologist can sav and it at once notifies the surgeon that if the 
diagnosis was not what lie expected he has the means of getting more infer 
mation which is, furnishing another block of tissue from another pait of 
the lesion 

Another important factor to be considered is the pathologist lumself 
Much of the ciiticism of frozen section diagnosis from tlie clinicians is be 
cause those without proper training aie attempting tissue diagnosis And 
much of the reluctance of clinic il patliologistb to do rapid ttssue diagnosis 
33 because tbev realize their mabiiitv to diagnose tissue changes The rccog 
nition of tissues in abnormal conditions and to propeih interpret such con 
ditiona 13 the most difficult of all clinical pathologic pioceduies It is easv 
to mamtam a constant temperature in a bath to add so manj cubic centi 
meters of this oi that solution to another and watch for a precipitation or 
change of color or reduction of some chemical substance It is easj to count 
blood cells to recognize bacteua etc but to tell when hypeiplasia becomes 
neoplasia to recognize atypical pancreatic cells in the lungs, or atypical 
mammarj cells ju the bnin ls quite a different storj A tissue patliologist 
must be a cvtologist He must be familiar with the normal appearance of 
cells in the different phases of their functional life and the liistorj of then 
development from the undifferentiated cells of the germ hjers He must be 
familiar with the differences m appearance of cells in infiammations, degen 
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eiations, legeueiatious and neoplasiab No one should attempt tissue dia'' 
nosis mIio does not have a thoiough knowledge oi histologj and embnolo"\ 
followed b} long, extensne and caietul stiidi of histopathologi 

so MU \h\ 

1 Fiozen sections oi ecj[uall 3 lapid tissue diagnosis is as uiipoitant as 
any clinical laboiatoiy pioceduie, and it is as much up to clinical patliol 
ogists to piepaie themselves foi this seiMce as foi auj other clinical labora 
tory pioceduie if thei aie entitled to the full lespect and place in medicine 
they should have and take 

2 Good, deal, peinianeiit mounts with good difteientiatioii, suSicieiit 
foi all clinical diagnoses, can be made in one minute oi less, which is short 
enough time foi all practical pui poses 

3 We should insist on specimens fiom such paits of a lesion as will 
reveal its tiue chaiactei, and in all cases to state that the specnnen fur 
nished revealed the facts w^hieh led to the diagnosis made, and that the diag 
nosis IS a diagnosis of that specimen only 

4 Tissue diagnosis is the most difficult of all laboiatoii pioeeduies so 
should be attempted onlj- bj'- those speciallj' tiained 

DISCUSSION 

Dr Michael G TVohl — Tissue diagnosis bj the frozen method is one of the links tint 
still binds the clinician to the clinical pathologist It is a branch of clinical pathologi the 
e\ecution of which cannot be delegated to the lai technician or the Board of Health Tissue 
interpretation requires a medical mind and clinical judgment tliat can onlj bo acquinil 
through jears of expenouce Via should therefore endeaxor in every case to diicuss the 
clinical side with the surgeon The clinical pathologist should be just as much intereieJ 
in the clmical symptoms of the patient as in the laboiaton findings I feel that it is a good 
rule to follow to be present in the operating room and see the tissue the surgeon excises 
When the tissue is cut into one often mav be ab'o to tell from the naked eje appearanci 
as to whether or not the tissue is malignant The clinical pathologist is able to point out 
to the surgeon the appearance of inabgnant tissue, and the surgeon will soon become familiar 
with the appearance of pathologic tissue whin he sees it You thus make a fnend of the 
surgeon The secret of obtaining good frozen sections is to do them routinelj, often enough 
W'e have obtained sections that were thin enough for microphotographs It seems to me tin- 
difficult! lies, not in the preparation of the tissue so much as in the time allowed lor the 
studj of a frozen section When the surgeon desires an immediate diagnosis, I would rather 
trust an opinion based upon a careful clinical liistoiw and the gross appearance of the tis-Ut 
than a hastv examination of a frozen section 

Dr F TV Hartman — It is a good thing for us to consider the whole question ot troz<.n 
section diagnosis and to get the xanous ideas regarding the Terrj stain In our own 
laboratories our results ha\c been variable At one time a nuclear stain is obtamed am 
at auotlier time no differentiation is brought out e\cn when using tlie same batch of stain- 
It has seemed that with the older method of polychroniing more consistent results wen. 
obtamed Dr Turlex ’s method for quick sections is interesting and well worth a tna 
Howeier, it Ins been our experience that creosote often distorts fresh ti-sue and the -sx 
tion is often wrmkled If so much tmie has to be consumed we would prelcr the 
frozen section stained with hematoxxim and eosin We cannot agree with Dr I\o = 
remarks regarding the pathologist making a diagnosis from the gross ti sue alone H ^ 
surgeon is worthj of the name he can make las oivn gross diagnosis and he wants co^^ 
firmation of this diagnosis irom the pathologist’s examination ot sections It sho nev 
be necessarx to review the lustorj after the patient is on the operating table lh>3 “ 
be done before the operation is started so that the pathologist will m position to 
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tUo histologic cxamuiatiou at once In our mstitutiou wo make it a nilo that the frozen 
ectiou diagnosis shall be tentative onlj and that a change may be made in this diagnosis 
if the permanent sections warrant it 

Dt PMUp — This question of frozen sections is of great importance to 

tho surgeon There is no field ii herein the clinical pathologist is of greater value to the 
clinician There is where the surgeon feels a dependence on tiie clinical pathologist, tho 
life of tho patient and the extent of tho operation depend on Ins dictum I am very glad 
that Dr Turlty has brought this matter up It is not <50 much a question of the particular 
technic empiojed as it is whether the tissue is benign or milignant I was rather shocked 
by Dr WohPs remarks For instance in a ca o of suspected maligiiaucj of the breast 
where tho clinician calls on tho clinical pathologist for a diagnosis it is of great impor 
tance to tho surgeon to know what procedure to follow If it is a caso of adenofibroma 
it would be a crime if the breast were remoxed, tho tumor could bo shclltd out and tho 
breast remain On tho other hand if it is carcinoma a ladical operation with excision 
of tho axillary lymph nodes would be done At tho same time I fullv agree tliat in the 

great majority of eases the clinical pathologist is in a position to make a diagnosis xxith 

the naked eye "While the surgeon •should be able to do it we know from experience he 
has not skilled himself to tliat extent \er> frequently for a killed pathologist it is 
simply going through tho motion to haxo a frozen section made when ho can tell bj tho 
Halted eye but as a rule it has a good eflcct to demonstrate tho microsiopic section to tho 
surgeon and confirm tlie ma ro'^copic diagnosis 

Dr Herman Spit — It seems to me that wo art mi smg the most important point 

m regard to frozen sections You will retail that during the first year of our esistcnce 

as a Society, our president, Dr Hillkowitz carried on qmte a piotracted di cussion witli 
tho American Medical Association in regard to adiortising As a result of that discus 
sioD, the Adxcrtising Comiinttco of the Vmencan Medical Association classified ns as 
“manipulators of teat tubes aud other inauinutt objc tx Now it seems to mo that hero 
IS a splendid opportunity to refute tliat cia<i ificatiun W o ire doctors as much as 
any other members of tho Vmcnean Medical Vs ocialion W c are called into consultation 
by tho surgeon xvlicn we arc asked to do a frozen «!Oction The surgeon waits with bated 
breath until we give him our report If we tell him to cut wide ho does so If we tell 
him ho has done enough and that no further surgery is required ho is satisfied Now 
if this IS dealing with “test tubes and inauioiatc substances somebody should rewrite tho 
dictionary In the case of a rouiig girl with a ma«3 lu the breast it is up to the path 
ologist doing the frozen section to say wliptlier that girl hould keep her breast or lose it 
and be disfigured for life The same argument is true in many other instances Tho 
method of doing a frozen section the tecluuc pinploxed tht stains used, etc are matters 
of personal preference The real value in tius paper is the fact that it tells tho Vdvcrtis 
ing Committco of the Vmerican Medical As'sociation that we are real doctors dealing with 
life, just as all other physicians deal with life and that we do something besides “man 
ipulate test tubes and otlier inanimato substaucea 

Dr E F Coolic — I don t behove it makes so much difference which teclmic is used 
I have seen beautiful aoctions by xarious tcchuies and even by freehand cutting What 
I object to, 13 the hurried diagnosis It is not the obxious cns,e that is important In 
such a caso tho surgeon lumsolf is m no doubt and docs not ueed our aid to make his 
decision, but it is the borderline case the one that we exen find difficulty in diagnosing 
after we have our sections cut I feel sure that all here who do tis-ue work have right 
now specimens lying on the tabic that we arc hesitating to express an opiuion upon and 
Ihey may have been lying on tho table for ft week or ten daxs It has been argued that 
one can make a hurried frozen section dingno is and then confirm or modifx tlie same 
liter a more dthberate ttchiue and studx but it is quite true of human nature that wo 
hate to take up a task that wo thought completed it is quite a boro to take up a tissue 
again and go on further watli it And it is quite cmbnrn sing to liaxe to change or 
modify a diagnosis Vbout bcventcen years ago I could make a prompt diagnosis of any 
tissue I cannot do that now maybe it is because I am getting old and cannot see Some 
time ago I had the pleasure of seeing tho tissues from the Bono Sarcoma Library of 
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Atlanta, Ga md it Mas interesting to see the different diagnoses that had been itinltrul 
bi diffoient pathologists on the same tissues Tins uas not onlv interesting but eonsohug 
to a mill like nijsolt I object to the surgeon uho iiaiits to huirj jou to an express tram 
diagnosis, when he has probably been studjing the case for weeks before lie dared operate 

Dr L A Tuiley (doling) Di Wold makes two leij impoitaut points, one of which is 
that tissue e\ umnatious cannot be delegated to lay technicians or Boards of Health As was 
pointed out in nn papei, tissue diagnosis requires the most caicfiil eipert preparitioii of 
any brunch of clinical laboiatoii jiroceduic for icasous abo\e pointed out The other one 
with regard to Boards of Health, tissue should neier be sent to Boards of Health for the 
reason that they can never be Public Health matters and fuithei no Boaid of Health stiff 
should 01 con afford one capable of doing tissue diagnoses Another point made bj Dr 
A olil IS that frozen sections should be made often enough, whether requested oi not b) the 
suigeon, to tiaiii the technician in the cutting and staining, and the pathologist himself in 
iiiterpieting frozen sections 


On some othei points ot Dr k\ old’s discussion, I must heartily disagree Th it is, the 
making of diagnoses from the appeal inces of gross specimens uithout microscopic eximina 
tion If time permitted, I could cite cases from the best liboratorics m the countr) iihero 
the opinion was arrived at In the most expeit clinicians and pathologists that the gro s 
diagnosis was proved erroneous bj tissue examinations I am not pessimistic when I sai 
that I doubt whether any pathologist, regaidlcss of his innate abditj, his tnimiig and ex 
pieiience, howeier prolonged, is capable of making gross diagnoses that are exact and reliable 
in a sufficient number of cases to be absolied from a necessity of checking up such diag 
noses with tissue examinations Such a statement is based on the point made abo\e which is 
tlie ffniteness of human knowledge which will ineient a full apprcciatiou and realization of 
the varied appearances and conditions met with Even if one sees the tissue in situ, the 
distoition due to light, nieehaiiical niauipulation, presence of hemostats and other instru 
nieiitb, discoloration bv hemonlngo, and other factors confuse the picture so tlmt it is more 
difficult to make a gross diagnosis lu situ than after the tissues are leinoied E\en under 
these on cumst inces, gross diagnoses cauiiot be made that are sufiicicntlj rcbahlc to dispcusi 
with microscopic examinations It often happens tlmt iiialigiiancics are found on microscopic 
examination that are not suspected on clinical examiiiatiou nor gross inspection Further, as 
Dr Cooke stated, it is the bordeiliiie case and the unsuspected case wlicre the tissue pathol 
ogist senes his most useful purpose If the case is perfectly obvious, the seniccs of tin 
tissue pathologist aio not neccssai'j There are iiiauj mounds in comctoiies that are nionu 
meuts to the conceit of cimienn’s and pathologist’s ainlitr to make diagnoses from clinical 
facts and gross inspections 

The point brought out bv Dr Hartman in his discussion th it creosote often wrinkles 
tissues IS true but is no criticism ag iinst the frozen section methods If you will take a 
biiioculai microscope and eximiue sections made bx aiix technic liowexer prolonged and care 
ful, you will find wrinkles that were not suspected and which often distort the picture 
However, I think Dr Hartniiii will hiid that if sections aie fixed os outlined in the paper 
iiid a little more tune spent in the dehydration process ho will hive less trouble with the 


creosote wrinkling 

The point brought out bv Dr Cooke w ith regard to the tune often nccessarj to make a 
diagnosis is also no ciiticism of frozen section methods 1 have porsonallv known some ot 
tlic ablest tissue pathologists now living to spend from three weeks to six months studjuin 
specimens from a case before tlicv are willing to make a diagnosis exen when they had cm 
ployed not only the long embedding method but abo differential stains The frozen section 
method is intended to give the gieatest amount of iiitormation in the shortfst spice of 
and, as stitcd above, has never and probiblv novir will supplant the longer onibc mg 
methods for exact diagiio-is Hheii this is fiillv nud< rstood, I think no one ’’'■'’‘ild ^ 
abishcd or ashamed of having to revise lus di ignoscs anv more than a eliiuciin sioui 
revisiii- his diagnoses on the basis ot iiion complete and more exact inform ition 

In closing, I will sav tint the method presented is neither the onlv one nor per np 
best one All that is claimed is that bv tmploving this method one can get a vcrv eva^ 
turc and a permanent mount, both of which arc of supreme importance m tissue dmgno 
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McUqu B B The Infective and Taxonomic Significance of a Newly Described Ascospore 
Stage for the Fungi of Blastomycosis Jour Bactt-nol April, 1026, xi, No ^ p 229 

In a paper illustrated by 27 microphotographs ifel/on dctscnbcs obser'ations fumiafuag 
endenee for the formation of four cvlltd asci with T%-pos I and H of the parasites of blasto 
mycosis as described by Ricketts this perfect stage rcprcsentiJig a form of endosponilatioii 
not previously described 

Tins phase of development seems to appear exclusively in the so-eallcd St-coodary col 
onics although all varieties of colonies do not contain them Tho probable occurrence of osci 
and related ^ecial gtoMli forms in tho tissues of the host offers a probablo explanatio v for 
tho rectudescence of the disease after aprorout cure 

Demonstration of ascus formation suggests the allocation of these organ) m*? araon^, tho 
aseom-veetes rather than mth tho Oidia or CoT^^cocci 

Koser S A and Galt B H The Oxalic Add Test for Indol Tour BactcrioJ 4pril 
1920 xi, Iso 4 p 293 

The authors extol tho ad^'antages of the oxalic acid test for mdol first described by 
Pjttcduga jn, 1008 

Absorbent paper or filter paper jj> dipped m an aqueous solution of oxahe acid dned 
and cut into strips aad a strip of the p-iper suspended from tlto cotton stopper in tho mouth 
of the tube containing tho culture to bo tested 

As largo a surface as possible should be expend but the paper must not come into 
contact with tlie culture 

If indol IS formed it volatilizes at citlier locm or inrubator temperature and the o ahe 
acid paper becomes pink 

In tho absence of indol tho paper remains white 
Tlie test has aoveral advantages 

1 Nonvolatile compounds related to indol are eljnmnted 

2 Tho culture is not destroved 

3 Repeated testa can bo made 

4 Tests can be applied to cultures on solid media 

Tho test has not given false positive reactions and is fairlv delicate though not so deli 
cate as tho Gore test 

Magoon 0 A* Studies upon Bactenai Spores I Thermal Eesistance as Affected by 
Age and Enviroimi^nt. Tour Bectcriol Vpril 19‘’6> xi No 4, p 2o3 

Studies were conducted upon spore «:nspeMsjoii‘» of Bacilius rovcoides 
Thu following method was developed for the preparation of the pore suspensions 
Clean fine quartz sand such as is used in greenhouse experiments, nas parsed through 
a standard 40 meah brass sieve subjected to thorough washing and dried Tnentj five gram 
quantities nere then measured into 15 x 100 njiw Petri dishes distributed over the bottom of 
tho plato in an oven depth and sterilized in the drj air hot oven 
Tho sand serves as the substratum for tho culture 

A suspension of spores from an old agar culture is made in standard beef extract 
peptone broth ^Manual of Methods for Pure Culture of Bacteria 1923) aud boded Tilth 
‘ vtenJe pipette aud aseptic precaution*; just enough of this suspension viaa transferred to 
the sand plates to exactly saturate the ‘vwid and the cultures thus prepared incubated at 
C 
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The spores were thus suspended in a highlj fa\oi ibk medium uiid m iximum icntioii 
« us issured 

Hourly obseriatious wtic m uh to dctciminc tlic hngth of the spoie c^ch 
For the theimul lesistanco tests stindaid siispcnsious weie prcpaied us follows 
About 20 c c of sterile distilled wutei was ti insfeiied asepticallv to i sterile 20 x 150 
mm culture tube 'll ith a ficshlj flamed small, flit edged mctil scoop a quautit> was intro 
duced into the tube which is then plugged, iiid agitated until a sufficient number of spona 
hare been freed into the liquid The suspension is then transferred with sterile precautions 
to a sterile centrifuge tube and centiifugcd ut high speed The sediment is resuspended in 
sterile water and again centrifuged, this washing being twice repeated The washed spons 
are finally suspended in stciile distilled watei and st indardi/cd bv opacity 

The standardized suspension is then tiaiisferred with aseptic precautions to a small 
sterile shell aial inserted into modeling clay at a coinenient angle 

Pyrex tubing with an inteniil diametei of 4 mm was diawai into capillarj tubes about 
9 to 10 cm long with an internal dianictei of 1 to 1 5 mm, and scaled 

A sufficient nunibei of such tubes weie pi iced in a glass Stender dish and covered with 
alcohol As needed, a tube was removed with filmed forceps, the alcohol burned off, and tlu 
sealed ends clipped off bv a sterile iiistiuniciit The tube is then dipped into the spore su’ 
pension, filled b) capillarj attraction, and lescaled, the fluid being fiist centered to leave an 
air space at c loli end The scaled and filled tubes were then dropped into cold potassium 
bichromate solution to sterilize the outside 

The solution is then washed off in cold water and the tubes placed in fresh alcohol 
chilled bj placing the dish on ciushcd ice *\jiy tcndeiiev tow aid geimiiiation wath resultant 
loss of heat resistance is thus obviated 

Heat resist nice was tested by ex-posurc in an oil bath, each test being made with five 
such tubes which, aftei removal from the bith, were placed in acetone in a 4 ounce salt 
mouth bottle to remove the oil They are then placed in alcohol until inoculated 

The sterility tests were made by flaming the plug and mouth of the culture tube in 
the usual waj and then bj introducing the capillary tube containing the spore suspension 
In preparing the capillarv tubes for this inoculation thej were withdrawn from the aholiol 
with sterile forceps and, without flaming, one sealed tip was removed with the freshly flamed 
clipper The open end was then inv cited over the mouth of the culture tube from which the 
cotton plug has been removed, and the upper tip of the capillary snipped off At the same 
instant the capillary tube was lelcased and dropped into the nutrient broth of the cultun. 
tube The plug was then replaced, and after making certain that the contents of the capil 
lirv had been forced up into the medium bj the bubble of iir formed when the tube touilud 
the medium, the culture was rcadj for incubation 

A careful analysis of the experimciit il d ita piosented loads to the following conchi 

sions 

1 The bacterial spore is not dormant uiidtr ordiiiarv conditions, as his conimonl' been 
supposed, but is, instead, sluggishlj active 

2 The resistance of spores to heat is not i fixed propeitv but a variable one, the di 
grec of resistance being influenced bv age, the temperature and humiditj of the oiivironment, 
and possiblv bj other factors 

3 The highest resistance to heat develops uiidtr conditions of moderate tempi ratun 
and huniidit>, and is probablv reached bj the time the spores are sixtj divs old Spores of 
different species of bacteria mav be expeeted to varv somewhat in this respeet 

1 Change in resistance tikes pla'C most slowlv when spores are drj and cold, but low 
temperature aeeompanied bv high humiditv results in the development of a high degree o 
resistance 

5 In determining the thermal death points of spores that are to serve as the basis of 
processing <iehedulcs for canned foods the b ictonologist mu'vt take into account the cbiu„^e 
in rosistaiieo of spores under various conditions, and be as certain as possible that the rc is 
ance shown bv the test spores represents the highest degree attainable bj them 
Ihe piper iiuludis an extensive bibliograplij 
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St John J H Practical Value of Examination for Eudameba Histolytica by Culture. 
Jour Am iled Aasji , April ..4, 192(1, Ixxxm 1272 

^edxum — Four whole cgga are broken into a sterile receptacle Fifty cubic centi 
meters of Lockes solution (NaCJ 9 gm , CaCJ, 024 gm KCJ, 0 42 gm , sodium biear 
bonatC; 0 2 gm , glucose, 1 gm , distilled water 1,000 cc), aro added and the whole emulsi 
hed 

Place about 10 e c of tho eiiiul’uon in sterilo tubes, inclme and heat to about 70 C 
until solidified Stcnlizo in the aufocla\o for twenty minutes at fifteen pounds pressure To 
tho solid medium now add sterile niactnatcd humaa or horse serum diluted seven times in 
volume With stenlo Locko's solution Tho liquid layer should cover tho whole or part of tho 
slant 

Inoculate bj rubbing against the wall of tho tube a selected •mtnplc the size of a pea 
The mediiun must have been inoculated to insure sterility and should be warmed in the 
incubator before use 

Incubate at 37 o C and c\nmme b> taking a drop of fluid from tho bottom of tho 

tube 

Br this method aineba have been grown from specimens fransmitfcd by iiiui/ (fort> 
eight hours) and after eight days m the ice box 

Oleany A. T Pope 0 G Waddington H and Wallace N The Antigenic Value of the 
Toxin Antitoxin Precipitate of Ramon Jour Poth and Bactenol Januarj 1920 
X5LX, 31 

A report of studios upon tho antigenic value of tho precipitate which occurs vrhen dipli 
thcria toxin and antitoiaa are mixed, the follow log observations being recorded 

1 An emulsion of tho toxin antitoxin precipitate nos equally efficient in doses of 0 001 
0 1, or 1 c c , thus suggesting tliat tho antie.enic value of the precipitate depends upon the 
rate of dissociation of tho toxm antitoxin complex after infection 

2 Tho destructive action of hoot is gnnfcr on toxin contaming 0 5 per cent phenol 
than on uncarbolizcd toxin Tho presence of trikrcsol also incrca es the rate of destruction 
by heat 

3 Neutral mixtures of toxin and antitoxin niav become tovic upon evaporation because 
the increased coiiccutration of pluuo! dostiovs antitoxin nt a greater rate than toxin 

4 The addition of 0 2 per cent formal<Ie?i><2e destroys half tho antitoxic value of a 

scrum 

5 Tho aDti,,enic value of toxoid is sIi,,htJv increased when precipitated bv tho addi 
tiou of 1 per cent glacial acttic acid Toxin or toxoid niav bo precipitated by tho addition 
of varying quantities of potassium alum Vn emulsion of such a precipitate has a high 
antigenic value 

0 Some batches of toxoid of high ontigonip eflficicncv maj fail to flocculate but the 
absence of flocculation docs not nectssanlj indicate the absence of combining power 

Julianello L A and Beimanu H A The Production of Purpura by Derivatives of Pneu 
mococcua I General Considerations of the Beactlon. Jour Exper Med January, 
19_6 xhii 87 

V stud> of the nature of tho hemonhigte parpara produced in white mice by tho injee 
tion of pneumococcus extract 

If pneumococcus extracts are injected into white mice, within four to six hours tho 
shin over tlio feet, tail^ ears snout, and genitals take on a dork bluish purple color most 
marked where tho hair is naturally scanty or absent 

There are no signs of intoxication, the reaction reaching its maximum m twenty four 
to forty cjglit hours and vanisluug rii five to seven dajs. 

The reaction follows fln> method of injection but docs not follow feeding the extract 
Tho purpura producing principle rx-usts heating to IflO C for ten minutes, resist^ on 
dation 18 filter passing and is desfroved by trypun 
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It IS obtained from pneumococcus e\tracts bv full saturation with amniomuni sulphate 
ifter the acetic acid precipitable substances are removed 

It IS common to all tj-pes ot pneumococci and bears no appai-eut relation to nrulem,c 
and IS probablj a degradation product of pneumococcus and is not associated with pneu 
mococcus licmotoxin 

Reimann and JulIaneUe (H The Effect of Pneumococcus Extract on the Blood Plate 
lets and Corpuscles Jour Lxper Med, Januarv, 1926, xliii, 87) found that tho injection 
of the extract caused a maiked reduction m the number of blood platelets and tliat purpuric 
lesions usually deielopied when the blood plitelets dropped below 500,000 per c mm 

The red cells were also reduced in number, but their destruction and regeneration were 
somewhat slower The leucoejtes were affected only slightly, if at all 

Tlie extr lets were both *^hronibolj tic and hcmoljtic Heated extract produced purpura 
but not anemia Extracts adsorbed wath blood or platelets showed a decreased thrombotic 
and lieraolvtic activity but were still able to produce purpura as well as severe anemia and 
thrombopema 

Gordon, J , and M’Lead, J W Inhibition of Bacterial Growth by Some Amino Acids 
and Its Bearing on the Use of Tryptic Digests as Culture Media Jour Path and 
Bacteriol , Januarv, 3926, xxnx, 33 

These studies are concerned with the effect of the addition of ammo acids to ordiuarj 
peptone broth, upon the growth of bactciia difficult to cultivate 

Fourteen different amino acids were studied, as a result of which it was concluded that, 
111 the absence of serum, etc , medium w ith a basis of tryptic digest are infenor to peptone 
brotli for growing debcate bacteria, but that such media can be improved if a considerable 
part of the ammo acid is removed bv butjl alcohol extraction 

Perlzwetg, W A, and Keefer, C S The Immunization of the Pneumococcus HI The 
Purification of the Water-Soluble Antigen Jour Exper Med , December, 3925, xhi, 
Ko 6, p 717 

Activelj inimumzing fractions of protein nature have been isolated from broth cultures 
ot piiemnococcus Tjpe I by ultrafiltration, precipitation at a definite hydnon concentration, 
and tile separation of a soluble picrate fraction The method appears to be suitable for tho 
initial purification of this antigen 

Kasanin, J , and Grabfield, G P Blood Sugar Curves m Epidemic Encephalitis Arch 
lilt Med , January, 1926, sx-xvii, 302 

Tweutj four blood sugar curves were studied iii bcvontcen cases diagnosed as epidemic 
encephalitis or its sequelae 

The curves were found to varv from the noinial with such frequency that it seems prob 
able that there is a fundamental disturbance of the sug ir metabolism in this disease and 
during Its mental sequelae 

Feinberg, S M , and Lash, A P Blood Calcium in Eclampsia Surg , Ov nee and Obat , 
February, 3926, p 255 

One of the manv theories advanced as to the ctiologx of eclanipsi i ascribes this condi 
tioii to bv pocolcemi i Feinberg and 1 a-h riport their studies on this subject 

Method — The determination ot calcium was done according to tlio method of Kranicr 
and Tisdall Blood was drawn from the arm and tlie scrum separated Whenever possible 
5 cubic centimeters of serum were used in the determinations To the scrum in a 35 cubic 
centimeter centrifuge tube was added one halt its volume ot a 3 per cent solution of am 
nioimun oxalate This was allowed to stand until the following daj Tho sides of tho tubs 
were then rubbed witli a rubber tipped glass rod The tube was centrifuged at high speed 
tor about ten miuutcs, the liquid carcfullj dcciiitcd, distilled water added, and ceiitnfugcsl 
again This washing process was repeated three tunes. To the washed seduuont were ajldu 
5 cubic centimeters of normal sulphuric acid and tho tube Kept it a temperature of 75 
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This solution was titrated with a ouo-liundrcdth normal solution of potassium permanganate 
The endpoint i\a3 considered that point at wlucli a famt pmh. remained over fifteen seconds 
The calculations to be used aro based on the fact that each cubic centimeter of permanganate 
solution represents 0 2 milligram of calcium 

The average blood calcium m 11 eases of normal prcginno naa 10 9-1 mg per cent 
In 12 eases of eclampsia and prccclampsin, the avcra„o value a\aa 10 21 mg per cent 
In i eases of various conditions simulating eclampsia (ur mia, chronic ncphntis, cpi 
kpsj, and cavernous sinus thrombosis), tho a\crago value was 9 55 mg per cent 

It 18 concluded that, despite the theoretical decrease m calcium to be expected m 
eclampsia, there is no appreciable relation between the blood calcium and eclampsia 


Murphy W P An Easy Method of Estimating the Amount of Jaundice by Means of tho 
Blood Serum Boston Med and Surg Jour, Icb 18 1026 cxciv, 297 
Murphy prepares a set of standards for tho estimation of tho icterus index thus climi 
natiDg a colorimeter 

Tho dilutions of tho potassium bichromate standard and tlio equivalent “imtex” figures 
follow 


1 10 000 = 1 
1 5 000 == 2 
1 2,000 = 5 
1 1,000 = 10 
1 Q6Q = 15 


1 500 = 20 
1 -100 = 

1 200 = 50 
1 133 = 75 
1 100 =: 100 


Mueller J H A Chemical Study of the Specific Elements of Tuberculin Jour E\por 
Med , January, 1920, xUn, 1 

A study concerned ivitli tlio protein or nouprotem natufo of the substanco lA tuberculin 
to which IS due it^ spcaflcall) toxic reaction in the bod> of tho tuberculous animal* 

\ satisfactory conclusion as to the chemical nature of the fraction in question hoe not 
been formulated, but certain points m connection with tho chemistry of “old tuberculin” 
ha>o been demonstrated It is concluded as a result of tho studies made, that tho specific 
precipitin reaction and tho skin reaction given bv old tuberculin are attnbutablo to two 
separate substances present in this material The cause of tho precipitin reaction is a non 
protein gum It is also suggested that methods for tho standardization of tubercubn by 
precipitin or complement fixation reactions should be revised 

In a second paper (The Preparation of Residue Antigens from Old Tuberculin 
Jour Exper Med , January 1926, xbii, 9) Mueller dc^icnbes the preparation m detail of the 
nonprotcin gum responsible for tlio precipitin reaction This material has been isolated from 
broth filtrates of human tubercle bacilli It fixes complement and precipitates lA high dilu 
tion in tho presence of homologous immune scrum but fails to give a skin test in tuberculous 
animals 
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Tho authors have studied this question in passu ely immunized dogs 

In dogs anaphylactic and immune sera usually gave approximately the same precipitin 

titer 

If a normal dog after exsanguination, is tiansfused from an anaphylactic donor, the 
animal becomes typically hypersensitive 

If tho same procedure is followed except that tho donor is an immunized animal, pas 
sivo hypersusceptibility does not occur 

It IS concluded, therefore, that in the dog the sensitizing antibody and the immune 
antibody apparently have wholly dillcreut physiologic properties 

Paullin, J E Glucose Utilization in Benal Glycosuria Trans Assn Am Physicians, 
1925 \1, 131 

A study of the results of tho administration of glucose on tho respiratory quotient, 
total metabolism, blood sugar, and glucose excretion iii four cases of renal glycosuria 

In three cases 100 gm were administered regardless of weight, in one case 175 gm 
per kilo 

In all instances the response uas similai to that of the normal individual and it would 
seem, therefore, that individuals with roinl ghcosuna metabolize and store carbohydrate the 
same as normal individuals and, so far as the evidence points, these patients do not develop 
diabetes mellitus 

Goldzieher, M , and Peck, S M Granuloma Inguiuale, Studies on the Etiology and Pathol 
ogy Arch Path and Lab Med , April, 1920, i, 511 

Studies conducted on seven cases are reported together with a detailed description of 
an organism isolated fiom aU cases — B vcnerograiiuloniatis — producing complement flsiug 
bodies, allergic tests, and granulomatous lesions in rabbits 

The organism grown is illustrated in seven microphotographs and mmutely desenbed 
The organism grows best at 37° C, but growth will proceed at room temperature 
Growth IS most luxuriant under aerobic conditions, but occurs anaerobically 

StLgar Re-actions — Dextrose, galactose, inulin, lactose, maltose and saccharose are acidi 
fled with the production of gas The stiains vary in their acid and gas producing qualities 
Hemolysis was absent, no indol production occurred, gelatine was liquefied, milk coagu 
lated, with acid production 

On 4 per cent maltose peptone agai, plate cultures at 3S° C, there arc seen fiue surface 
colonies in fiom twenty four to forty eight hours Some stiaiiis show no growth until they 
are foity eight hours old All strains reproduce themselves abundantly in twenty four hours 
on subculture On solid mediums there are foimed small, round, transparent discs having a 
bluish opalescence, coalescing in older cultures The pciiphory of the colonies is homogene 
ous, while the center shows a fine granulation Confluent cclonies have a wavy border In 
reflected light the colony is gray, but the center of older ones shows a yellowish color and a 
loss of transparency The sticky, mucoid growth, so characteiistic of B mucosus, was not 
observed 

The cultures have a peculiar, sour, fetid odoi, like that produced by the lesions 
The growth characteiistics on blood agar and labbit blood agar do not differ from 
those observed on maltose peptone agar There is no hemolv sis 

Plain and glucose broth become diffusely clouded at the end of from twenty four to 
foity eight hours Later the gj-ovvth settles to the bottom of the tube, forming a whitish 
sediment In older cultures it assumes a stringy quality and adheres somewhat to the sides 
of the tube There is no surface pellicle 

On nutrient and ascitic agar, giovvth differs in no way from that described 
On potato, a heavy gray smear is formed, which later becomes brown and colors 
edge of tho potato black 

The typical forms are best seen in sracais from a tvventv four to forty eight 
growth on Sabouraud’s medium The organisms aio from 1 to 0 microns in length, > 
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bunlleat icbcmblo cocci, diplococLi, or small biciUi, tlio larger 8Uo\v a bacillus form that 
tnpers to a point at one end, and contum one tno, or three granules The largo bacillus 
forms ^^hlcU ^\o consider most typical ate grim nc„nti\ e The smaller forms cspcci dly the 
cuccoid aud cocco bacillus types aio suuictinics grampositi\o Tho inclusiou bodies lu tho 
largo forms oro also mauj times gram positive The staining reaction does not depend on. 
the culture medium, nor could any other factor apparently bo found to oxplam tho remark 
ablo plcochroniism 

The inclusion granules are different from the so called polar bodies or any other known 
intracellular granules They cannot bo stained by ‘ipecial polar body staining methods, such 
as Vbbott’a and Moeller’s They do not show mctochromatic staimng Tho) aro probably 
intensely stained parts of tho bacillar substance, forming two or three round inclusions, often 
connected with a fine axial thread. Some of tho bacilli contain but ono coccoid body show 
mg frequently a fino tail liko process Tho body of tho bacillus is often so f untly stained 
tint It surrounds tho darker staining granules like a halo 

Cap<iulcs aro not formed Pleomorplnsm is extreme Spores or pigment aro absent 

The cultures often have a peculiar odor like that of rancid fat or sour sweat duo to the 
pro'iencQ of fatt) acids and neutral fats 


Leendertz G The Conduct of the Protein Corpuscles as a Reflection of Certain Diseased 
Processes in the Human Organism. Klin Wchnschr Jan 29 1920 \ 175 


"Whatever the theories may be to explain the changes in the plasma and scruni chaxac 
tcnzing those diseases associated with protein destruction, the fact remains that increased 
protein destruction is accompanied by an increased lability of the globulin compounds 

A method is described for measuring the proportion between the coarsely dispersed or 
labile globulin and the degree of stability of the plasma and scrum 

Tho refraction exponent of tho serum is first determined with a Pulfnoh rofiactomoter 
Ono c c. of scrum and 10 c.c of freshly prepared 0 025 per cent acetic acid solution are 
placed in a centrifuge tube graduated at its tip at 0 5 c.c 

Tho labile globulins flocculate Tho tube is centrifuged for ten minutes at 3000 r p m 
Tho limpid liquid is carefully removed to the 0 5 c c mark Tho pipette must not touch 
the walls of tho tube, the fluid being saved 

A further 1 c c of scrum is added and carefully stirred with the precipitate by means 
of a thin glass rod taking care to include the globulin fractions on the walls of tho tube 
As soon as the solution is entirely donr ono drop is placed on the prism of tho refractometer 
and tho refraction index (K ) read 

During this time 1 c c of serum is mixed in a test tube with 0 5 c c of the liquid re- 
moved from the globulin sediment and tho refraction index of tlus solution determined (Rj) 
Tho difference between R and R, multiplied by the dilution (1 5) is the numerical ex 
pression of tho procipitablo globubns mice of serum 

To find the measure of the stabibtv of the scrum the quotient is divided by tho general 
protein content (Es), this quotient representing tho peroentago of labile globulins in tho 
general protein content of the scrum 


Or tho author suggests 


(R - K,) X 1 o _ Q 

Bs — 100®' 

(B - B^) X 1 . 

^ - Rs 


Labile globulin 
Serum protein 


= quotient 


McJuakln F A. Identification of Three Types of Mononuclear Phagocytes In the Per 
Ipheral Blood Arch Int Med December 1925 xxxvi, T99 

An investigation of the mononuclear phagocytes classified as largo mononuclear leu 
cocjtcs” or “transitional cells ” 
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The investigation was undertaken, first, to detonmno the occurrence in the blood of 
heiuendothelioeytes and lymphendotheliocytcs, and second, the relationship of these two phago 
cytes to the mononuclear benridin reacting phagocytes of human blood. 

METHODS 

Method A Phar/oci/tObis tn Vitro — To 3 ce of 3 8 per cent sodium citrate solution in 
a graduated centrifuge tube, 3 c c of blood is added The citrated blood is mixed with 1 
drop of India ink (Higgins’) and the mixture intubated at 37° C for ten minutes The 
mixture is centrifugated at low and then at high speed and the tube, after the careful com 
plete remoial of the supernatant liquid, returned to the incubator for fifteen minutes. Tlie 
leucocytic lajei is remoied with a capillary pipette and smears are made on slides It is 
essential to spiead out completely the droplet and to guard against the smear reaching the 
edge of the slide, otherwise, most of the leucocytes may be lost Tlie phagocytosis obtained 
with human blood is quite complete but is very much less satisfactory in the case of the 
guinea pig and the rabbit 

Method B Peioxydase Staining of Smears with Bcncidin — The fresh pripaiation of 
the leucocytic laicr is colored for from thirty to sixty seconds with about 10 drops of an 
ilcoholie solution of benzidiu consisting of 100 mg of dry beuzidiu dissolved m 25 cc of 
acetone free SO per cent methjl alcohol that contains 1 drop of hydrogen peroxide Ten 
diops of distilled water are added to the alcoholic solution and two minutes are allowed for 
the reaction to take place In the case of guinea pig or rabbit blood the reaction requires 
from five to ton minutes Smears of guinea pig or rabbit blood must be treated as “oon as 
they become drj, but the leucocjtes of human blood react after several hours The solution 
is washed off and hematoxylin (Ilams’ without acetic acid) applied for from twenty to 
sixty seconds The hcraatoxybn is followed by 0 01 per cent oosiii solution for twenty sec 
ends The preparation may also bo stained by allowing Wright’s stain, properly diluted, to 
act for from five to ten minutes 

Method C Peroxydase Staining with Benstdtn m Paraffin Sections — The tissue, fed 
for one day in 4 per cent fonnaldehyde solution, is cut into small bits not more than 2 mm 
111 thickness, placed in 70 per cent acetone solution for two hours, pure acetone for thirtv 
minutes, benzene for twenty minutes, and parafiSii at 52° C for twenty minutes Thin sec- 
tions are attached to slides by allowing them to dry overnight at room temperature The 
parafibi is removed with benzene (ten seconds) and acetone (ten seconds) The sections are 
coveied with tho diluted benzidin solution for five minutes, washed and stained with hema 
toxylin and eosin, as in Method B After the eosin is washed off the excess of water is care 
fully removed with a soft cloth and the preparation dehydrated with acetone (ten seconds) 
and benzene (ten seconds) , when it is mounted in balsam To dehydrate m so short a tune 
tho solutions aio run over the preparations from dropping bottles 

Method D Supiavitat Staining of Leucocytes with Neutral Bed — ^In a centrifuge tnbe^ 
to 10 c c of a neutral red solution consistmg of 10 parts of saline solution and 1 part o 
saline solution saturated with neutral red (Gruebler), 2 or 3 drops of the fresh leucocytic 
layer without ink is added After being mixed and allowed to stand for about ten nun 
the cells are sedimented in tho centrifuge tube and all of tho supernatant liquid except a 
2 drops IS removed With a platinum loop the cells aie mixed with the liquid and a sm 
droplet IS tiansferred to the center of a cover glass rimmed with petrolatum and at one^ 
inveited on a slide for examination with oil immersion lens The cells are perniitte 
remain in the citrate tho shortest tune possible 

Method E Zen) er Formaldehyde Solution (Formol) Method of Mordanting the 
iital Dye in Smears — The reaction has usually reached the maximum intensity after a 
forty five minutes contact with the dye Heavy smears are made and yust as drying ^ 
complete they are dropped into a solution consisting of 5 parts of 40 per cent forma e 
and 95 parts of Zenker’s fluid without acetic acid After two hours’ luxation 
tions are washed and at once covered with hematoxylin (Harris’ without acetic ^ 

minutes The hematoxylin is washed off and the slides immediately blotted drv 
granules are well preserved, but the nuclear staining is famt 
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MetJiod F lodxne Vcpor Method of Mordanting the Supravital Dye tn Smears — ^Tissue 
cultures stained supravitally Imvo been successfully fi\cd in iodine Tapor for microscopic 
examination and photographic purposes by Lewis. Tho smears of the fresh leucocytic layer, 
as they become dry, are placed for tlurty minutes above iodine crystals in a glass jar 4 
inches (10 1 cm ) m diameter and b inches (J5 2 cm ) high with a ground glass cover They 
are removed from tho iodine vapor, covered with hematoxylin (Harris^ without acetic acid) 
for one minute ashed and at once blotted dry with filter paper The nuclei arc well stained 
with hematoxylin, but the dyo granules aro apt to range from brown to bladt Lewis does 
not mention using a nuclear stain 

Method G Zenher Formaldehyde Solution (Formal) Method of Preserving Supravital 
Stains tn Paraffin Sections — Under anesthesia or immediately after removal from the living 
body a saline solution saturated with neutral red (Qruebler) is injected into the lymph 
nodes spleen, or liver until tho tissue becomes distended by the liquid A second injection 
after a few minutes is advisable After a half hour the tissue is placed for twelve hours in 
Zenker formaldehyde solution (formol) consisting of 15 cc of 40 per cent formaldebydo 
and 85 c c. of Zenker’s fluid without acetic acid It is then cut into pieces not to exceed 3 
mm m thickness and transferred to Zenker’s fluid without acetic acid for from twelve to 
twenty four hours. The bits of tissue are then placed in pure absolute acetone for one hour 
(two changes), in benzene for twenty minutes and m paraffin at 52 C for twenty minutes 
Extra thin sections are then attached to slides ivith albumin flxative by allowing to dry over 
aight at room temperature To stain, the paraffin is removed with xylene (ten seconds) and 
pure acetone (ten seconds) After immersion in water (fl\e seconds) the slide is stained 
very lightly with hematoxylin (Hams’ without acetic acid) for about five seconds The 
section 13 then dcJiydratcd with pure acetone for ten seconds at once covered with xylene for 
ten seconds and mounted in balsam To limit the action of the acetone and xylene to these 
time«, the slides arc stained singly and the solutions run over them from dropping bottles. 

COKCLBSIONS 

1 Mononuclear benzidin positive phagocytes reacting to neutral red supravital staining 
are present in normal human blood, occasionally in guinea pig blood, but not m rabbit blood 

Since they are found only m bone marrow and spleen they probably originate m these 
times 

2 Lymphendothehocytes benzidin negative monOnudear phagocytes reacting to supra 
vital staining with neutral red (occasionally with the formation of granules in rosettes), are 
present in the normal peripheral blood of guinea pigs rabbits and man They arise from 
the lymphatic rcticuloendothelium and are transformed into the epitheliod cells of tubercles 

3 Hemendotheliocytes benzidin negative mononuclear phagocytes not reacting to supra 
vital staining with neutral red probably arise from the blood vascular endothelium and do 
not occur in tho normal penphcral blood 

McCrackan, B F and Fassamaneck £ Manganese in the Urine, Its Detection and 

Determination Arch Path and Lab Med April 1920 i 685 

To 100 c c of unne in a Kjeldahl flask, 20 c c of concentrated mtnc acid is added 
If tho unne contains less than 1 mg of manganese per bter of unne larger amounts m the 
same proportion are used Tins is followed by evaporation to a paste on a sand bath, after 
coolmf, c c of concentrated sulphunc acid is odded The preparition is then heated at 
Jngh temperature until about a third of the acid is driven off as heavy white fumes "With 
urmo high m phosphates, or when a largo quantity of unne is used for the analysis the 
amount of sulphuric aad may have to be increased After coobng, 5 c.c of concentrated 
nitric acid is added, followed by heating until brown fumes disappear If oxidation does not 

to bo complete this step is repeated again and again until there is no doubt moro 
sulphuric acid being added if necessary After cooling transfer is made to a 100 c c volu 
metric flask by means of about 75 c c of distilled water Then 5 c c of concentrated mtnc 
acid 1 c c of tenth normal silver nitrate and 1 c c. of 50 per cent ammomuni persulphate 
are added and diluted to the mark One or more standards aro prepared with similai 
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amounts of reagents from manganous sulphate or manganous lutrate, or potassium peniuau 
ganate an 100 c c flasks, and both the known and the unknowm. are heated at the same time 
in the water bath until the formation of permanganic acid is complete If the depth of 
color in the unknown is deep enough, comparison is made in the eoloiimeter, ot m Ke.der 
tubes if it IS too faint Wlion manganese is found a blank test should be made on the 
reagents as a control 

In case the aciditj is alreadj quite high duo to using more than the amount of sul 
phuiic acid recommended, less mtno acid maj be used before adding the persulphate, or its 
use may be omitted In case much silica from the glassware is present, it may be ignored 
until after the solution is made up to lolunio and the coloi dc\ eloped Then it may be 
lemoved from a portion by ccutiafuging, or it may bo allowed to settle by graiity 
The test is so sensitive that gieat care must bo talven to prevent contamination 
The amount of manganese in one noiinal urine has been found to bo less than 1 part 
in d0,000,000 / 

Jaffe, E H Studies in Vital Staining in Experimental Tuberculosis Am Eev Tuhcrc, 
February, 192G, \iii, 97 

Most intensive nt il staining of rabbits with India ink or colloidal iron does not pre 
lent the formation of tubeiclcs This observation is not iii accordance with the possibility 
of a functional elimination of cells b\ the granular stoiage of foreign material 

The decrease of the d\c in the growing tuboiclc, and its absence under certain conJi 
tious in larger tubercles, is due to lick of pioper circulation rithcr than to diminished vital 
ity of the epithelioid colls 

Schuback, A The Bacteriologlc Investigation of Material Containing Proteus Khn 
Wchnschr , January 8, 1920, v , 07 

For the culture of mateiial containing B proteus, Schuback uses nutrient agar to each 
10 c c of whicli has been added 0 2 to 0 3 c c of proteus agglutinating scrum diluted 1 1 
with 0 5 per cent plieiiol The seiuni is prepaied by the immuiiizatioii of rabbits and should 
bo of not less than 1 0,000 titer 

By this proeeduie the tendency of proteus oigaiiisnis to oienuii pouicd plates is in 
hibited 

Balint, M Buffered Water for the Eomanowrsky Giemsa Stain Klin Wchnsohr, Janu 
aiy 22, 1926, a, 117 

After the blood smears have been an diied they are fixed for five minutes with Jen 
iier ’s solution and prestained for ten minutes by the uldition of 2 c c of the following sola 
tion 

KILPOi 9 07S gm 

NmHP 04 ( 2 H, 0 ) 11 876 gm 

Boiled distilled water 100 cc 

The smears aie then washed with this buffeicd water, stained for twenty five mmutis 
with Giemsa (1 drop to 1 c c of buffeied witei) washed with buffeied water and air dried 

Cbanutin, A , and Guy, L P The Fate of Creatine When Administered to Man. Jow 
Biol Chem , January, 1920, lx\u, 29 

As a result of careful experiments on two normal individuals the following conclusions 
aie formulated 

1 The absorption of creatine from the alimentary tract appears to be complete 1 
IS no evidence of its bacterial decomposition 

2 The creatimne content of the urine in man increases after the ingestion of aio 
doses of creatine, the increase, apparently, being denv ed directly from the creatine fed ^ ^ 

3 Evidence is presented to indicate that creatine has an indirect action on ni ro„ 
metabolism 
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Haynes B Modification of the Trench Aznre C Tissue Stain Stain Technology Apnl, 
1026, 1, 63 

I ^.ylol, 3 min 

- Absolute cthjl alcohol, 3 min 

3 Ninety fi^e per cent cthjl alcohol, 3 nun 

4 Water 3 min 

5 Ono and five tenths jicr cent aqueous solution Azure I, d nun 

6 Absolute cth>l alcohol, 5 10 seconds (For formalin fixed material use 3 per cent 
glaaal acetic acid in absolute alcohol ) 

7 Saturated *iolution alcohol soluble eosin (etliyl cosin) in cloicoil, 30 seconds 

8 Nylol, 10 30 seconds 

9 Xylol, 1 2 nun 

10 Aylol, 1 2 miu 

II Xylol balsam 

Young C 0 and Orr P F Dosage of Toxin, for Active Immunization against Scarlet 
Fever Jour Vm Med Vasn, May 1 192G, Ixxxvi 1340 

irelimiaarj report of an attempt to determine uhctlier as groat an immunity can b 
produced uith three os uith five doses of scarlet fexer to\in 

The administration of tlirce doses lu a group of twcntvfour mdixiduals — 500, 5 000 
and 30,000 akm tert doses — at interxals of txxo xxceks vras found to bo avithout injunous 
effects and to produce a satisfactory loimumtx as great or g,rcatcr than that follouiug fixe 
doses as usually advised 

Welker W H. Thomas W A. and Hektoeu L Drinary Proteins Crystalline Proteins 
of Nephritis Jour Am Jlcd Assn May 1 1926 Ixxxvi, 1333 

In ten cases of nephritic piotoius xxcre obtained in the form of globular crystals from, 
the urme lu ono instance the protein appeared as needle liLe crystals 

Piucipitin tests indicate that the piotcm crxstals consmt of compounds of serum albu 
min cuglobulin and pseudoglobulm 

Aa a prclimiuarv treatment, the urine was saturated to 2 d per cent xvith ammomum 
sulphate, loft standing for a fexx minutes until flocculation had taken place, and then filtered 
The filtrate xvas returned to the filter paper until a clear fluid xxas obtained, which was com 
plctelj •saturated with ammoumui sulphate The pretipitato was dis oivcd with the requisite 
amount of distilled xvater giMn^, a protciu solution of moderate concentration This solution 
was treated with saturated ammonium sulphate solution until a slight, but permauent, floccu 
lent precipitate formed The iniN-ture xxtt then filtered and refiltcrcd until a crystal clear 
fluid resulted* The solution was ‘>ct aside in a cry tallinug di h and usually at the end of 
twentj four hours a copious cdimcnt had appeared which under the microscope was com 
posed of globular crystals of protein as shown by appropriate tests, \fter standing for a 
number of days but before any oro-’s separation of ammonium "sulphate had occurred tho 
i^lutiou was filtered tlio sidiiiuiit on the filUr paper dissolved in distilled water and again 
treated with ‘laturatcd ammonium sulphate until a slight but permanent precipitate had 
formed The solution was Idtcixd and refiltcrcd until clear and again et aside for crystal 
bzation Again globular cr\Btala of protein appeared at the tud of twenty four hours 

Noguchi H. Abnormal Bacteria Flagella In Cultures Their Resemblance to Spirochetes 
Jour Un Med ^su , May 1, 1920 Ixxxri 1327 

Besides the kptospira like filaments, probably onginating from red blood corpuscles 
under certain conditions in Mtro other pira\ elements exist which may bo erroneously inter 
preted as spirochetes TJic e aro tlic exaggerated detached flagella of certain bacteria pro 
luted under cultural conditions. In cultural studies of nucroorgauisms the occurrcnco of 
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these spiral elemeuts must be borne in mind, particularly in connection with dark field lUu 
mmation 

Spirochetes belongmg to the spiroiiema and treponema groups also produce, under certaia 
cultural conditions, exaggerated flagellar appendages These terminal flagella are sumlar in 
appearance and structure to the axial spiral filaments of the same organisms, but are much 
finer The axial filaments arc covered with a layer of cytoplasm which can be removed by 
the action of bile The motility of these organisms resides in the portion of the filament 
next the attachment of the flagellum at either end 

The great resemblance wluch exists between the flagella of motile bacteria and the 
flagellar and axial spiral apparatus of certain spirochetes seems to indicate that the anal 
filaments are probably a modified apparatus of similar origin especially adapted to the loco 
motion of spirochetes, and therefore supports the hypothesis of a close phylogemc relation 
ship between bacteria and spirochetes 

The paper is illustrated with twenty five niicrophotographs 

Adams, S P , and Brown, G E The Blood In Cases of Hypertension The Eelationshlp 
between Anemia and Eenal Insufiiciency Ann Clm Med , December, 1925, iv, 463 

In 76 cases of hypertension uncomplicated by gross loss of blood or by conditions obvi 
ously related to the production of anemia and in which renal function was adequate, the 
hemoglobin was more than 100 per cent in 60 per cent 

In 90 per cent of cases wheie renal function was inadequate the hemoglobin and red 
cells were diminished 

A parallelism seems to exist between erythrogenic and renal function in cases of hyper 
tension The recovery of the blood docs not parallel the recovery of renal function 

The presence of anemia in cases of primary hypertension and consequent artenosolerosis, 
in the absence of complicating disease or gross loss of blood is good evidence of existing or 
preexisting renal insufficiency 

Felty, A B, and Heatley, C A The Nasal Passages in Lobar Pneumonia Jour Am 
Med Assn, April 17, 1926, Ixxxvi, 1195 

In a series of sixteen cases of lobar pneumonia, pneumococci of corresponding type to 
those found m the sputum were isolated from the middle fossae of the nose in every case 
The nasal passages in fifteen of the sixteen patients were examined with the naso 
pharyngoscope, of these, all showed hyperemia of the mucous membranes, and six had signs 
of acute suppurative sinusitis In eight cases, anteroposteiior roentgenograms of the smuses 
were made, in seven patients, clouding of one or more of the sinuses was observed 

In this small series of patients, acute pneumococcal sinusitis was a frequent accompani 
ment of lobar pneumonia 

Lindsay, J W , Bice, E C , and Selinger, M A Scarlet Fever Jour Am Med Assn , 
April 17, 1926, Lxxxvi, 1191 

As a result of an analysis of cases of scarlet fever studied in the Garfield Memorial 
Hospital the following conclusions are presented 

1 The intracutaneous injection of properly concentrated scarlet fever toxin, after the 
method of the Dicks, properly controlled by use in groups, is a reliable means of determining 
susceptibility or immunity to scarlet fever 

2 This method is also frequently ot definite assistance in diagnosis 

3 It IS possible actively to immunize susceptibles for a considerable period 

4 Care should be used to adjust the dose of toxin for active inimumzatioii so as 
avoid serious reactions in those who may liave an unusually small amount of natural an i 
toxin, as indicated by an unusually large and intensely positive Dick reaction 

5 There is ample evidence that the serum prepared by the method of Dochez, n 
available for the treatment of scarlet fever, possesses true and specific antitoxic prope i 
in effective concentrations 
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C Tlio earl> uso of sufficieut amounts of antitoxui apparently rchiuced the incidence of 
complications of severe degree 

7 V single largo doso of antitoxin will probably prove more satisfactory, from every 
standpoint, than a small or moderate dose with the possibility of repetition 

8 TIio intramuscular ui 3 ection appears to bo satisfactory m practically all cases, the 
intra\euous possibly being indicated m critical conditions 

9 Wo suggest the advisability of testing all patients for sen<«itivcncs3 to scrum before 
giving the antitoxin, even though workers arc not m complete agreement as to the importance 
of this procedure 

Herrold B D and Saelhoff C 0 Skin Reactions with Filtrate of Koch Strain of Ba 
clUus Tuberculosis Jour Vm hied Assn hlarch 13 1926 Ixxxvi 747 

The so called Ixoch strain of the tubercle bacillus is an avinilcnt culture wliicli gives a 
profubo growth ovcrmght on the ordinary solid and fluid nntnent mediums 

Trinsplanta from solid medium were made into nutrient broth containing 0 1 per cent 
dextrose and 0 1 per cent dibasic sodium phosphate m place of the sodium chloride of the 
ordinary broth A four day growth was passed through Bcrkefeld N filters and the filtrate 
diluted with physiologic sodium clilorido solution for skin tests Skin reactions were ob 
tamed in normal adult persons in dilutions up to 1 50 injected intmcutaneously in a quan 
tity of 01 cc Tuberculin syringes were used and a 27 gauge needle The injections were 
made in the forearm as a rule but m persons with a thin skin tho ami was satisfactory 
Within twenty four hours the majority of apparently normal adult persons developed 
an area of redness at tho site of injection wluch varied from 1 to 3 cm in diameter and 
reached its maximum in from twenty four to fortv eight hours after fading there fro 
qucntly is left a pigment spot which persists for several days and in some instaucea for < 10 ? 
eral weeks Such reactions are classified as positive 

A second type of reaction was <?mallcr m sue — from 5 to 30 mm in diameter — and 
after forty eight hours disappeared without leaving any pigmentation This reaction is con 
sidorcd as doubtful 

The tests without reaction at the end of forty eight hours arc cla'jsed as negative 
Controls of broth diluted with salt solution gave no reactions 
The accompaiijung table shows tjTies of patients tested 


TIPE or PATIEXT* 

NUMBER or 1 
PVTIENTS j 

1 NUMBER OP REACTIONS 

posrnvF 

nOCBTFOL 

NEGATIVT 

Vdvaiiced tuberculosis 

15 j 

0 

0 

35 

Moderately advanced tuberculosis 

31 * 

0 

0 

31 

Incipient tuberculosis 

a ! 

0 

0 

8 

Apparently normal adults 

n 1 

47 

8 

G 

Apparently normal children I 

14 1 

2 

2 

9 


Obviously, tho intcrpretatiou of tlicso results must be tentative, but the presence of a 
icactiou la the majority of apparently normal adult persons seems to indicate that there is 
a substance produced bj tho growth of tins strain of tubercle bacillus iii broth vvliicli acts lu 
a different way from tuberculin The reaction to the filtrate in normal adult persons and 
the absence of reaction in tuberculous patients aud m many children maj mean that m tho 
presence of an activo tuberculous focus there may be sufficient ontisubstaucc produced to 
neutralize tho toxic substance 

Smith D C and Gill B D Nonspectfleity of the IjUetln Test Am Jour Syph , April 
3920 IX 2 

After a study of the test m 17 sjphilitics and 08 nonsjphihtics it was concluded that 
the lutcm test is nonspecific and unreli iblo as n diagnostic procedure 
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Poire, A F , and Oananza, M A Staining Methods for the Koch Bacillus Scmana 
med , October S, 1925, xwii, 877 

The authors, after a comparative study of various methods, recommend the following 

1 Fi\ sloMly by heating, at a temperature not exceeding C0“ to 70“ P 

2 Four on the staining agent, drop by drop of carbolizcd fuchsm, until the entire 
specimen is covered 

3 Heat slonlj until some vapor is given off 

4 Leave tlie specimen alone until the disappearance of vapors 

5 Heat again, until vapors arc given off 
b Repeat the fourth item 

7 Repeat the fifth item 

8 Repeat the fouith item 

9 Pour cold water on tlie specimen 

10 Wash with sufficient watei under the water faucet, not too violently 

11 Decoloiize with sodium sulpliite 10 per cent, lieated to 80° and newly prepared, 
which decolorizes in a few seconds 

12 Wash with an abundance of watei 

13 Stain the background with methjleiie blue in dilute watery alcoholic solution, in a 
proportion of one drop per five cubic centiiiieters of distilled water 

14 Wash with an abundance of water 

la Slant the specimen, so as to permit the Hind to diam off Dry with filter paper 
then gently heat the slide Exaiuiiio 

The sodium sulphite used by the autiiois is ciy^talli/ed and preserved in well closed 
bottles, in oidei to guard against its tiausformatiou through the presence of air The sola 
tions are prepared just befoie using, because after twenty four hours, the sulplute becomes 
changed and transformed into the sulphate, its pow er of decolonzation diminishing until after 
three dajs it ceases to decolorize The quaiititj that is prepared should be proportionate to 
its daily emplojmeiit, and it is theiefore advisable to make packages of two and five grams, 
which aie kept in well closed wide necked flasks, ready to be dissolved in 20 or 50 cc of 
distilled water 

Fatten, H W , Blackford, S D , and Smith, D C Cutaneous Tests with Suspensions of 
Treponema Pallida Med Jour and Rec , January 6, 192b, cxxiii, 4 
A study of 100 syphilitic and bO uonsyphilitic patients from which the following cou 
elusions are fonnulated 

1 Intradermal injections of saline suspensions of Treponema palbda are without value 
as a practical diagnostic test 

2 A suspension of Treponema pallida lu twentieth normal sodium lij droxide gives no 
hettei lesults than tho saline suspension 

3 Potassium iodide in doses of 60 giains daily does not affect the results of lutracu 
taueous tests with either solution 

Moritz, A B The State of the Serum Calcium in Experimental Hypo- and Hypercalcemia 
Jour Biol Cliem , December, 1925, Iwi, 343 

In a general way, a decrease in seium calcium following thyroparatliyioideetomy shows 
a dispropoitionately gi-eat deciease of the diffusible fraction, but in an increase m serum 
calcium produced by injection of paiathjroid extract (Collip) the ratio of colloidal an 
diffusible calcium did not show consistent changes 

Regan, J C , and Tolstouhov, A Significance of the Blood Chemical Changes In 

tussls Jour Am Med Assn , April 10, 1926, Ixxxvi, 1116 

A total of 682 blood chemical analyses performed in eases of peitussis have given 

the following results Inwenng 

1 There is a duninution of the total inorganic phosphorus associated with a lo 
of the hydrogen ion concentration of the blood, while the plasma bicarbonate remains wi 
normal limits 
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2 These changes occur earlj m the disease appearing in the case of the inorganic 
phosphorus in the catarrhal stage 

3 Both alterations are \\oll doNclopcd, especially the change m phosphorus, during the 
first few weeks of the paroxysms, and sliow a certain degree of parallelism m thoir course 
which signifies a close interrelation 

4 In, moderate and severe cases trcat\,d with alkalis tho inorganic phosphorus rises 
steadily from tlio third week, while m untreated cases of the mild type, tho rise docs not 
begin until tho sixth week The same is true m a less decided wa> of a Pji value before, 
as compared to tliosc during and after, treatment 

5 Tho diminution of niorganie phosphorus bears no relation to age, but only to tho 
stage of tho disease, and for reasons mentioned in tlio text has no underlying rachitic basis 

0 The calcium content, while exhibiting slight mobility, as the result, possibly, of 
shiftmg of calcium m connection with the characteristic phosphorus and Pu alterations, has no 
constant alterations of a di tinct type 

7 These changes indicate an acidosis of on uncompensated type (Type 6, Van Slyke), 
which lias as a causa tlic accumulation or increased concentration of free carbon dioxido m 
tho blood This laboratory obscr\ation is easily correlated with several of the symptoms 
so prominent m pertussis — the paroxy ms the vomiting parenchymatous emphysema and 
convulsions 

8 Tho vomiting of the disoaso may be a compensatory mecJianism adopted by tho 
body to elimmato acid m an attempt to niaintam a normal acid base balance 

0 This contention of an uncompensated acidosis is further substantiated by tho 
effects on tho disease of alkali therapy 

10 Alkalis administered early appear usually to abort the disease, and associated 
with tho cure is a rapid rise of inorganic phosphorus and a change in Pu of the blood, while, 
if given late, cure supervenes m a relatively short period 

Conclusions 

There occurs m pertussis an uncompeo ated acidosis which is intimatcl> connected 
with the pathogenesis of tho paroxjsms 

If the acid baso unbalance is corrected the clmical symptoms are quickly amehoratod, 
and the organism returns to normal 

Sheridan W T Rapid Paraffin Embedding of Tissue internat kssn Mod Mus Bull 

May 4, 192G, w, 124 

Salt mouth bottles of 200 c-c capacity aro loosely packed with a lajer of filter or 
tissue paper and filled witli acetono “O as to provide a lajtr about one half tu three quarUrs 
of an mch above the level of tho paper The pieces of tissue should not bo over 3 mm in 
thickness 

1 Boil tissue m neutral 10 per cent formalin for thirt} seconds 

2 Blot, 

3 Acetone two and one half to tbreo hours 

4- Blot 

5 \ylene fifteen to twenty minutes or until tissue is translucent, 

b Blot 

7 Paraffin 52 C melting point 4 twenty mmuto changes in CO 0 oven 

8 Embed and congeal with cold water 

Sheridan W P Rapid Hematoxylin Eosln Staining Method for Paraffin Sections Inter 

uat Ansn Med Mus Bull , May 4, 1920 xi 57 

Tho sections should not bo over 5 microns m thickne s Vttach the "iiections to tho 
slides With Mayer s gljcerm albumin and stain as follows 

1 \ylcne two minutes 

2 Rinse with alcohol (9o per cent) from drop bottla 
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3 Homato\ylni (Hams) two minutes 

4 Emso with alcohol (05 pei cent) fiom diop bottle 

5 Acid alcohol (1 pei cent HCl in 70 per cent alcohol) fitteeu or more secondi 
0 Hiiibo with alcohol (05 pei cent) fiom drop bottle 

7 Animoimted alcohol (stiongei iniiiionia « it< r 4 diop'i, alcohol 95 per cent 50 mils) 

until rose coloi is leplaccd bv blue — about one minute 

8 Rinse with alcohol (05 pei cent) fiom drop bottle 

9 Eosiu (eosin alcohol soluble 0 25 per cent in alcohol, 95 per cent) thirty seconds 

10 Rinse ivith acetone from diop bottle 

11 Xylene 

12 Mount m balsam 

The Use of Hams’ liematowliii is essential for good results The animoniated alcohol 
should be piepaied just before use and tho rinsing wath acetone should be thorough 
The acetone should not giic more than a faint tuibidity on shaking with xylol (le, nearly 
watoi free) 

Tho clearing in \jlol after acetone is almost iiistantaiieous 

Piince, L H A Rapid Stain for Nerve Tissue Internat Assn Med Mus Bull, May 
4, 1925, \i, 55 


ruehsiu f bac (Gioibei) satuiated iqueous solution gtt 3 5 

Eiythiosin (Grubei) 1 pei cent iqueous solution gtt 15 

Methyl orange (Campbell and Bell) situiited aqueous solution gtt 40 

Aniline blue porous (Campbell and Bell) saturated aqueous solution gtt 25 


Mi\ in the order listed and permit to stand for twenty four hours Frequent agitation 
of the solution duiuig this poiiod is desirable as nioio perfect blending results No 
precipitates are formed Since tho mixture appears to stand up well, multiples of the unit 
above may be mixed Three or foui times the umt will provide sufficient mixture for many 
slides A dropper is preferred foi accuracy m mixing 

The prepaied slide is removed fiom tho water and the excess shaken off Sufficient 
stain to cover the section is added and pernutted to act foi ten to thirty seconds Wash 
in running water, dehydrate in absolute alcohol (alcohol that has been dehydrated with 
anhydrous copper sulphate will seivc tho puipose and is much less expensive), blot carefullv 
but quickly, clear in xylol and mount iii balsam 

It IS recommended that seveial sections of the same specimen be stained over penods 
ranging from five seconds to sixty seconds at five second intervals, in order that the reactions 
of the many elements to tho staui may be noted Tlus study will prove of value and serve 
as a guide for future use in demoiisti atiiig some one particular feature by selecting the 
time suitable for showing the desired object to best advantage 

In general the neive cells stain light to very daik puiple with deeper staining NiS'I 
bodies fairly well seen Normal cells usually stain deeply in tweiitv' seconds The nuclei are 
quite definitely blue with an orange red nucleolus In certaui tells the nucleus is outlined 
and transparent but the chromatin fragments stand out shaiply in deep blue 

The myelin varies from pink to deep led Particularly does the latter tint prevail if 
this substance is gianular The axis cylindoi is almost black, but leacts less intensely m 
pioportion as it has degenerated until it takes the orange tint This remark appbes equal!' 
to the nerve cells which become mottled if degeneiatiiig and finally leact to orange stain 
mg exclusively 

The neuiolemma is well shown as a light oi dark blue tracery, depending on ‘e 
duration of stainmg 

The neuroglia likewise reacts to the blue stain but shows quite well the detail wi >' 
its structure if not overstained The pathologic types are easily recognized 

The erythiocytes stain orange to red orange in proportion to the time of stain 
contact Lymphocytes stain a pale blue 
Corpora amylacea are pale blue 
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in mtereatmg and practical step in the technic consists of treating the section as it 
IS taken troni the flrst alcohol ^^llh a 1 per cent solution of glacial acetic acid in. 90 per 
cent alcohol for ten to tuenty seconds or longer as the worker wishes The water) 
stain 13 applied directly to the section after the excess of tho acid alcohol has been shaken 
off Tho staining period is shortened but may be carried on for the full limit Tho 
obserier mil note marked lutcnait) m staimug in sumo of the elements and this nia) 
prove of value in certain instances Tho nerve cell detail is obscured if too long staining is 
done On the other hand tho neuroglia la intensified as arc all tho connective tissues The 
ni)elm is distinctly benefited by this treatment and all red cells stam a bright orange 

Kohn, L A Eecurrent Type I Pneumonia. Jour Vm Med Assn December 12 19 ’o 
Ixxxv, 1888 

Two attacks of Type I pneumococcus pneumomn occurred at an lutenal of six weeks 
iiu a person who had suffered from several prevnous untjped pneumonias There was little 
response m the production of humoral antibodies to these attacks 

Tho first attack recorded was undoubtedly a lobar infection, and the isolation of 
pneumococci from tlio blood stream with the presoucc of organisms and abundant precipitin 
ogen in tho sputum establishes it as due to Typo I The second attack while involving 
three separate lung areas in three lobes was nevertheless croupous pneumonia chnicall) and 
tho patches of consolidation appeared bv the roentgen ray to be larger than those usually 
involved lu lobular pneumonia. Th( sputum was twice injected into mice and each time 
a pure culture of pneumococcus T)pe I was recovered This organism was fatal to mice 
when injected mtrapcntouoall) m quaiititu down to 30 c c of eighteen hour broth 
culture, and was agglutinated to tho titer of T>po I agglutinating sonim (1 64) It is 
exceedingly unlikel) that an> other organism wa^ responsible for the pneumonia 

Lundqulst, B A Proposed Modification of the Kalserling Method for Preserving Gross 
Specimens internat A'^3n Med Mus Bull May 4 ID-G, xi, 10 


SOLUTION I 

Potassium acetate - - * 85 gm 

lotassium mtrato - _ — — 45 gin 

Chloral li)drato — - SO gm 

Porraoldchyde ( 10 per cent - - — — 444 e C 

Water — _ 4000 c c 


The technic for using tho solution is the •»ainc ns for other solution Specimens arc 
placed in the fixing fluid as soon as po'isible Ten to twelve time^ the volume of fixing fluid 
to tho volume of the specimens is used and the specimens are not allowed to lio against one 
another or against the bottom of tho container A container deep enough to pornut suspen 
Sion of the specimen by a string attached to a paraffined cork la used Caro must he exercised 
to attach the string in such a way that tho suspended specimen will assume its natural shape 
The use of the paraffined corks has tho advantage of facilitating the removal of any specimen 
desired, and of allowing a larger number of specimens to be placed m one jar without the 
objectionable feature of one specimen pris'^ing nL^inst another at the bottom of the jnr 
Specimens should be thoroughly fixed but should not he left m the fixing solution too lonj, 
bejond this point However, the danger of loss of color due to ovcrfixation is not nearly so 
great with tlua mctliofl as with tho on^iual Kai crling method The time of fixation of 
course, vanes with each specimen After fixation tho 'Specimens are thoroughly wa-hed in 
running water to romoie all formahlchvde Vt this stage the specimens are tnmmcd and all 
specimenshaving cut urfaces are rt mfneed They arc then placed m the following solution 


SOLUTION n 

Fotoflsium acet ite - — 10 gm 

Chloral hjdrato 5 gm 

Glyccnn 10 c c 

Water 90 c c. 
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Tlus solution IS changed tuice, the specimens Tcmaimng in the first solution about twelve 
hours The colors become brighter in this solution and the consistency and color obtained 
are much closer to the original than by any other method tried The selection of a preserra 
tive for the final mounting fluid to prevent the growth of yeasts, fungi, etc, is a very un 
portant factor in the preservation of the colors, as well as of the consistency of the speeiiaen, 
and must receive still further study There is much evidence that the use of arsenious acid 
for this purpose is pieferable to formol, phenol or thymol, but this is still under trial 

Kohn, L A Acute Mercuric Chloride Poisoning Arch Int Med , February, 1926, xxxvii, 
225 

Death from mercuric clilorido taken by mouth may ensue within hours, apparently with 
ciiculatory collapse, with little renal damage and no eiidence of uremia Evidence is pre 
sentod which suggests that direct myocaidial damage may account in part, at least, for tins 
early to\ie death In three severely poisoned cases, the wlute count reached 31,000 or highct 
in a few hours, and it is suggested that the degree of elevation of the leucocytes may be an 
index, of the seventy of poisoning, with an unfavorable prognosis when levels of from 30,000 
to 40,000 are found Last, while it is not denied that sodium thiosulphate may have value 
in treatment, it should be emphasized that it may fail to exert detoxicant action, and should 
not be admimsteied to the neglect of established therapeutic methods 

Eosen, I , and Krasnow, P Blood Cholesterol Plndlngs in Syphilis and in Other Skin 
Diseases Arch Dorniat and Syph , April, 1026, \iii, 50b 

Eeport of a study of the blood cholesterol in a variety of conditions. 

Tile blood cholesterol was low in 100 per cent of the patients with untreated primary 
syphilis, in 50 per cent of the untreated secondary cases, and in 25 per cent of the untreated 
tertiary cases 

After treatment all our primary cases showed a rise m the cholesterol couteiit to nor 
mal or above normal, whereas some of the secondary and tertiary cases remained low 

The cholesterol content in 50 per cent of the pregnant syphilitic women showed a high 
cholesterol value, 35 per cent showed a normal value, aud 5 per cent a low value 

The blood cholesterol content in two infants with active manifestations of syphilis was 
low 

The blood cholesterol content in 82 per cent of the treated patients who had congenital 
syphilis was normal 

There seems to be no dnect connection, at least ns far as these studies ire concerned, 
between the cholesterol content of tlie blood and the results of the Wassemiaun reaction 

The cholesterol content of the blood was high in psoriasis and dermatitis venenata aud 
normal in acne vulgaris, dermatophytosis and dermatitis seborrheica 

Berger, S S , Cohen, M B , and Sellman, J J Liver Punctional Tests, a Comparative 
Study of Pive Methods in 100 Clinical Cases Jour Am Med Assn , April 10, 19-*^> 
Ivxxvi, 1114 

All the tests were done either simultaneously or within forty eight hours, the following 
being studied Van den Bergh’s, Widal liemoclastic, Rosenthal, examination of urine for 
urobilin aud urobilinogen, and for bile salts 

In 10 cases of liver disease with jaundice due to stone or tumor the tests showc 
Van den Bergli 100 per cent, Widal 40 per cent, dye bO per cent, urobilin 30 per cent, h e 
salts in urine SO per cent . 

With 6 cases of liver disease without jaundice Van den Bergh 83 3 per cent, w' 

50 per cent, dye 33 3 per cent, urobilin 66 6 per cent, bile salts in unno 33 3 per cent ^ 
In 37 cases m which liver disease was suspected, the positive reactions were as fo ow ^ 
Van den Bergh 37 9 pei cent, Widal 59 4 per cent, dye 10 2 per cent, urobilm 32 P® 
cent, bile salts in unne 48 6 per cent 
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lu o8 cases m winch bver disease was not su<»pectcd the results obtained were Van 
den BergU -121 per cent, Vidul 3J 4 per cent dje 10 o per cent, urobihn 5 5 per cent bilo 
salts 2"’ 0 per cent 

As a result of the studits tlio follonin^ couclusious arc advanced 

1 It 13 uuportaut to boar m nuud that thcM! tests represent different functions of the 
liver Any ono or more or all of theso fiuictions may become impaired Again one or more 
of tliese functions ma> escape injury Therefore, the various tests do not give parallel re 
suits ^Vhcn we attempted to separate clinical cases into groups of liver disease or no liver 
disease by means of any one of theso tests unsupported by other clinical evidence, we were 
uuablo to do so 

2 "When all tho tests vvero positive, we were dealing with hver disease, clinically of the 
most ‘‘evero type namely toxic jaundice 

3 \Vlicn, all tests vvero positive except one namolv, four positive and one negative, 
clinical liver disease was present usually of a chrome tjpc such as that seen m Biati s dis 
ease or pernicious anemia and cirrhoscs 

4 In. every case in which all the tests were positive except the Widal there was obstruc 
tivo jaundico duo to tumor Tins finding is of great value in differential diagnosis 

5 When only three tests ueic positive it ms impossible to correlato tho findings with tho 
clinical picture os fhero were many cases in which liver disease was suspected which did not 
giro positive reactions to more than one or two tests and conrcrselj there wore many cases 
m which liver disease was unsuspected win h gave as manv positive results 

G At present thej arc of use chic/iv m tJie differential diagnosis and in following the 
progress of a given case The greatest amount of information can bo gained by doing all 
the tests simultaneous]) and repeating them often 

WUe J and Belote O H Syphilitic Alopecia Its Belation to Keurosyphilis. Arch 

Dermat and Syph ^pnJ, 1920, am, 49«> 

A histologic study of 37 cases Two distnivt types arc rccogiuaed that occurring 
without visible accompanjung syplnlides, and that in which the losi of hair is apparently due 
to papular or other lesions on tlio scalp 

The authors conclude that 

1 Syphilitic alopecia of tho cs&cntial typo has a high associated incidenco of meningeal 
syphilis, as indicated by spinal fluid flnduigs. 

2 Tho absence of the accepted criteria in the spinal fluid cannot, moreover, bo ac 
copted as absolute ovidoncc of tho absence of such involvement 

3 llicroscopic study shows that tlic essential syphilitic alopecia is not due to any 
local pathologic disturbanco of the scalp or more ’fpociiicaUj of tho follicular apparatus- 
It 13 therefore not a true syphilidc 

4 Cluneal analogy affords tho suggestion tliot it is due to endocrine dysfunction as a 
result of association and involvement of the autonomic nervous s) tem 

5 Symptomatic alopecia representing a smaller group of the entire syndrome is a true 
syphilide, apparently caused by a penfolhculnr plasmoma 
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Modern Clinical Syphilology^ 

I T IS obviously a matter of gieat difficultj — if, indeed, it can be said to be possible— to 
compress ivithin the limits of a single volume of average sue an adequate consideration 
of the intimate relation of sj-philis to the pi letice of medicine and it is, therefore, 
inevitable, that any authoi contemplating a tieatise upon syphilis must decide to whom his 
volume shall be addressed, the syphilographer oi tlio practitioner at large 

Di Stokes h is chosen the 1 ittei audience for his picsentation and the resultant vol 
ume constitutes one of the most pi ictical and usable woiks upon syphilis that it has been 
the privilege of the reviewer to o\aminc This book is ot immediate practical interest and 
value to all who are interested in syphilis from vvhatcvei angle, to the laboratory worker 
who must have a working knowledge of clinical sj'philolog} to apply intelligently lus labora 
tory studies to the particul ir case, to the sjplulographei because of its thorough survey and 
presentation of the modem knowledge ot this subject, and most of all, pel haps, to the prae 
titioner who essays to treat this omnigenous nifcctiou 

It 13 not to be denied, as has been said, that the development of both the Wassemiann 
test and the aisenicals has had a teudenej to develop a clan of pseudosyphilographers for 
whom the Wassermauu test in the commercial laboratoiy makes the diagnosis while a few 
“shots” of “neo” suflico to treat the disease 

When such books as that of Dr Stokes and his collaborators are available there is no 
eaeuso for pseudosyphilography 

After a brief discussion (20 pages) of the etiology, pathology, and immunology of 
syphilis, follow excellent and practical discussions of methods of clinical approach and phys 
ical examination excellently written and cleaily illustrated 

Conveying a lesson, not always learned it would seem, there follows a clear discussion 
of the use and application of laboratory methods of examination which, it is emphasized, 
must be utilized and interpreted in conjunction with the other findings previously described 
Following this 13S pages are devoted to treatment a discussion of the fundamental 
pimciples, a consideration of the uses of raercurv, bismuth, the iodides and the arsenicals, 
and a clear, detailed and illustrated presentation of technic 

The lemaindei of the book is concerned with the diagnosis and treatment of syphilis 
in vaiaous stages and as affecting various organs and structures with final chapters on pub 
lie health and miscellaneous aspects 

It IS, of couise, unnecessary to say that the book amply reflects an extensive and varied 
clinical experience 

It IS throughout eminently practical, and specific The illustrations are not only nu 
nierous and well reproduced but they illusUate There are not only instructions as to what 
to do but clear diiections, involving every step as to how to do it 


•Modem Clinical Syphilology B> John H Stokes Piofessor of Dermatology 
Svnhilologj University of Pennsj Ivania, with the coopeiatlon of P A O Learv imo jv ^ 
Golclcermann of the Mayo Clinic and I* W Shaffer and C J White of the Universe « 
Pennsylvania Pp 1144 8C5 Illustrations and 866 figures Cloth Price $12 00 net w 

Saunders Co Philadelphia. 


KOTE Insofar as practicable the book review section will present to the reader ( ) 
interestinir knowledge on the subject under discussion, culled from the volume reviewed, a 
(b) descnption of the contents so that the reader may judge as to lus personal need 

the scientific information printed m these pages will make the reading 

thereof desirable per se and will thereby justify the space allotted thereto 
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An excellent feature aro tlio numerous schematic comparisons, reaum^s, tabular sum 
manes, case discussions, and aphoristic summaries — ^sueb as ''tho sevea bads" m relation to 
aisphcnaniiuo tolennee "tho deeilogue of dcramtifia pr^,^^^ntloa" and the like which 
abound throughout the book 

This IS a book which can bo unr€<ienciUy commended and which can bo purchased with 
assurance as to its immediate practical application to crerjday problems 


Enzymes* 

T he authors have eadeniored to collect in concise form all tho available information m 
regard to enzymes becauso aa they remark m their preface, anjone who attempts a 
stud> of enzymes cannot fail to bo struck by the vast accumulation of hteraturo on the 
subject, while at the samo time be will be confused by the many apparently contradictory ro 
suits which have been published 

Modem studies of tho cliemiatry of tho living organisms both in health and disease, and 
the development of a broader and better understanding of the chemical activities of the bae 
terial causes of disease as well aa rrhat Wells has aptly termed the "chemical pathology ^ 
reaultiag have greatly extended this field of stud> 

Tho authors have endeavored to coordinate and correlate all the essential studios on 
thia subject and in so doing have presented a most c-tcellent monograph which should prove 
involuabJo to all workers alike 

The chniciau, the pathologist, and the laboratory norker alike mil find this volume 
most useful, aa — to quote again — enzymes arO formed bv all living cells, whether the latter 
cany on all the functions of an organism as m the case of unicellular forms of life or are 
devoted only to specialized functions as m higher plants and ammals 

"Life,** sa> the outhor^ ^'is just odd enzyme reaction after another,’ and indeed, to 
a large extent a somewhat similar phrase could be applied to disease 

This monograph is not only exhaustive but excellently arninged and wnttea 
It IS divided into four major sections I, Properties of Enzymes, 67 pages H Eis 
tribution of Enzymes CO pages III Methods for the Preparation and Study of Ensymes, 97 
pages IV I'rftctvcal Applications of Enzymes 92 pages 

Methods are well described generally those which tho authors have found satiafactorv 
in their own experience A bibliography of n23 refpreucca is appended evidencing the thor 
oughness with which, the subject is reviewed 

The craftsmanship of tho pubhshejs is excellent though one might wish for a smoother 
finish paper 

This work may be heartily recommended 


The Aspergilht 

T he authors icraatk very pertinently m tho introduction to this book that tho aspergilli 
— the "weeds’ of the culture room— form a very considerable percentage of all the 
mold colonies encountered in the examination of sail foodstuffs, and miscellaneous mate 
rial 

In spite of their frequency the**© forms have been neglected and the bteraturo con 
cerned with their occurrence characteristics, and relatioa to human and animal Ufa is in a 
very chaotic and confused state 

Tho authors Uavo been engaged in a study of this genus since 390-1 and tho present 

Enij'rnes By S Waksmon Aasoclato Professor of Sail UncrobJoloe^ Butters 
University ana W C Pavlson Associate Professor of Pediatrics Johns Hopkins University 
Pp 364 Cloth. Price 15 50 net, WHIlams and WllWns Co Baltimore 

T V JThc VsnerfflUL B> Charles Thom anil AEorearet B Church of the MJcrobioJofrical 
^Doratory of Tlie Bureau of Chcmiatrv tieDartment of Agriculture. Pp 7 4 plates and 

IS flsures Cloth. Prise ?5 00 net ■WJUIams ana Wlklna Co Baltimore 
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volume, embodying the results of long study of about 050 strains, is frankly biologic and 
primarily to\onomic in puipose 

It reflects in every page the evtensivc experience and the arduous labor of its authors 
and furnishes for the first tune within the covers of one book a succinct but coraprehen'^ive 
discussion of the aspeigilli which should prove of incalculable value 

After an histone discussion, followed by the desciiption of a generic characterization, 
the morphologic classification is cleailj discussed Chapter III gives the basis of de=crip 
tion and classification Chaptei IV is devoted to eultuial methods 

In the following chapters aie discussed the phjsiologic and biochemic activities of 
aspergilli, the industrial significance of then enzymic and fermentative activities, and their 
1 elation to animal diseases 

The remaining 158 pages aio devoted to group Leys and a comprehensive descnption 
of those species wluch have been definitely classified The final portion of the book presents 
a synoptic key, a list of accepted species and a list of 127 rcfeicnces 

The book thus presents, foi the aspergilli, a source of leference similar to those avail 
able for the classification and identification of bacteria and should be at hand in every 
laboratory concerned with botanical or b ictenologie studies or food investigations 
The book is well bound and printed 


Hych oge7i-Ion Concentration'' 

T his book, foi the sake of continuity with its sniallei piedccessoi, is called a second edi 
tioii, but in view of the extensive as well as compiehensive expansion that this volume 
has undergone, it may well be regarded as a new book 
Neither Professor Miehaelis noi his qualifications as an authority in this field require 
extended discussion 

So vast has been the amount of work done with regard to the significance of hydrogen 
ion concentration in connection with biological sciences and so rapidly have technical pro 
cedures concerned with its determination undergone improvement that, m order to cover the 
field completely, a series of volumes is in contemplation, this being the first and concemed 
only with the theoretic physicochemical principles involved 

In this volume, because of the broadened lealm of pure physical chemistry and the 
extraoidinary growth of the multiplicity of applications of this branch to the other branches 
of science, the fundamental principles aie placed upon a wider basis than before 

The volume deserves a wide circulation and should prove a valuable source of reference 


•Hydrogen-Ion Concentration By L Miehaelis Lecturer In H^earch Medicine 
& Wilkins Co, Baltimore 
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EDITORIALS 

Liver Function Test 

I N RECENT jeais much attention has been devoted to studies of li\ei fum. 

tiou md to the de\elopmout of clmiciUj applicable means for meaburnio 
Its c&eienej or degree of impairment 

Probably no exaggeration is invohed m coiibideiin^ the Inei as one of 
the most important organs of the bod\ , certainh there are fe^\ ■\\hose fnne 
tions are more multiple 

Carlson^ renewing our present 1 no'v ledge of hepatic function cites the 
following 

1 Pairh conclusive expeumental etrideiice is atailable that the liter is 
concerned with the eoagiihtioii of the blood in that fibrinogen is either pro 
diiced in the liter or undei its influence ecrtamlj at all etents tliLS is true 
of the regeneration of fibrinogen after bemorrliage 

It 13 also knottn that under ccitam circumstances the liter nnj produce 
substances capable of both acceleration and retardation of coagulation and 
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evidence exists indicative of the relation of the liver to various hemorrhagic 
diseases, particulaily in infancy 

2 It IS piobable, though not as yet definitely pioved, that the liver is the 
chief oigan producing urea fiom the cleavage pioducts of piotein metabolism 
and fiom ammonia absoibed fiom the alimentary tract 

3 The intimate i elation of the livei to carbohydiate metabolism, and its 
importance in i elation to hypoglycemia, hypeiglycemia, diabetes, and various 
forms of glycosuria is a problem not yet fully ivoiked out but the importance 
of which IS fully lecognized and upon the study of the intricate mechanism 
of which a vast amount of work has been and is being done 

4 That theie is some relation, also, between the liver and fat metabolism 
is entirely probable, related, very possibl 3 % to fat desatuiation and oxidation 

5 As a source of bile, which seems both an excietion and secretion, the 
livei IS of primary importance and the center of an intricate and far reaching 
mechanism 

6 There is, finally, an interlocking lelation between the neivous system 
and bile evacuation as well as liver function in general which, as Carlson 
remarks, forms an interesting and challenging chapter in the literature of 
liver function in health and disease 

In spite of the importance given to the livei even from the days of Hip 
poerates and the fact that it has long been regarded as exerting marked influ 
ence upon the functions of the body at lai ge, its multitudinous functions are, 
apparently, only gradually coming to light 

Mann- has shown, in corroboration of others, that, following hepateetomy 
in dogs, maiked changes occur in caibohydiate and piotein metabolism and 
in the constituents of the bile with resultant distuibance of the bodily func 
tions in geneial 

Health, in general, may be regarded as a condition characterized bj, if 
not dependent upon, perfect performance of function Disease, in turn may 
be broadly described as characteiized or evideneed by distuibanee of func 
tion The essential value, therefore, of the development of means for the 
detection of functional inefiiciency or the measurement of the degree of im- 
paiiment is obvious and much attention has been devoted to the evolution of 
liver functional tests 

Because of the diversified nature of hepatic functions the problem is by 
no means an easy one and many methods have been proposed 

Eowntree, Marshall, and Chesney^ have listed among the methods pro 
posed 

1 Oaibohydrate tests inconstant and unreliable 

2 Nitiogenous studies of the uinie unreliable 

3 Tests for uiobilin useful as signifying liver damage but futile as a 
measure of the extent or kind of damage 

4 Determination of fibrinogen content of the blood because of the impor 
tance of the livei as a source of fibrinogen 

5 Estimation of blood lipose, because this is increased aftei livei damage 

experimentally produced 
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6 Ihe pheuoltetiacMoiplitlialeiu test 

7 Tests for fibrjuolj tie ferment m tlie blood 

The two tests at pieseut attiattmg particiilai attention aie based upon 
(a) the ability of the ll^e^ to reuio\e certain sub&tauees from the blood with 
faueh accuiac} that then impaned ehnnimtiou maj sei\e as a measure o± 
hepatic mjurj , and (b) studies focused upon the most obiious hepatic secie 
tion — and excretion — tlie bile 

In the first gioup the most woik has been doue with pbenoltetracliloi 
phthalem, a d>c substance 61*31 introduced by Kowntice Huiwitz aud Bloom 
field* which is specificallj excieted b> the luei aud which Whipple, Peighthal, 
and Clark showed might be used as an index of h\ei damage 

Liver function nn} be measured fo some extent, bj the intia%euous 
injection of a known amount of this dje and the subsequent deteimination of 
the degiee to which it has been iemo\ed fiom the blood aftei a definite 
interval 

Numerous repoits hive been made upon this procedure 

Pnedenwald and Gautt“ using the duodenal tube method in 169 tests on 
69 cases, leport that tlieie were but slight dailj \andtiojis in the rate of 
excretion of the dje in the bile m the same individual tint star\atiou, age 
or se\ were without effect and that the noimal aieiage appeaiauce time of 
the d} e in the bile was 13 8 minutes 

A slight prolongation was noted lu pregnauej (8 cases) diabetes (2 
cases) exerted no effect in epilepsy (3 cases) a slight prolongation occurred 
(14 9 minutes) and also in malnutrition (2 eases) 15 minutes, while in catar 
rhal jaundice (2 cases) the exciction time was 10 5 minutes 

The following findings were encountered in the conditions listed Addi 
son’s disease (1) 14 minutes hj peipitmtarism witli epdepsi (1) 24 minutes, 
thyrotoxicosis (1), 17 minutes secondnn s%phihs (2) 16 minutes, tvphoul 
fever (2) 15 8 minutes gallstone (40) 17 minutes stone with jaundice (9) 
28 minutes and (5) none in 60 minutes hepatic carcinoma (1) 25 and 45 mm 
utes, atrophic ciiThosis (2) 45 minutes and none in 60 minutes arsphen 
amine jaundice (1), none in 2 houis cancel of the pancreas tl), none in 2 
hours, cardne disease (1) myocarditis 18 minutes (1) chionic passne con 
gestion, 13 minutes 

Ottenberg, Kosen and Goldsmith ^ using the Rosenthal techiuc and detei 
mining the amount of dye leiuainiiig in the circulation after 15 and 60 mm 
utes in 100 cases (in 14 cases after 1, 2 3 5 and 10 minutes) found it to be 
very rapidly removed probably because 75 pei cent of the total blood ^oIume 
pisses through the Iner within two minutes ind 96 pei cent within fiic 
minutes 

They contend that this remoMil of the d\e fioiu the blood takes place 
whethei the Inei is able to excrete the d%e or not and therefoie that it is 
dependent not upon exeietion bx the Inei but upon absoi*|)tion fioiu the 
blood The amount of dy e in the circuhtiou at the end of 15 minutes mdj 
cates according to these obserxers the eqiulibimm between the piesence of 
the dve in the blood and the absorptixe capacity of the tissues this point of 
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diac cases the index ■\aned with the degiee of eoiiiiiensation, cases with high 
leadings pioving fatal 

Siniilai lepoits aie made bj Maue-^ and many otheis 
Theie aie numeious lepoits of in\estigations of Van den Beigh’s test 
substantiating its clinical applicability so that it may be said luth couiideiice 
that the methods concerned cvitli the detection and measniement of bile pig 
ments in the blood fninishes, at piesent, the method of choice m studies ot 
hepatic inuctional impairment 
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CLINICAL AND EXPERIMENTAL 


THE VAN DEN BERGH REACTION FOR SERUII BILIRUBIN WITH 
NOTES ON INTERPRETATION AND TECHNIC* 


By W W Hall MD Wishl^gton, D C 


L iver function tests are of late coming lapidly to the fore The woil 
done by the physiologist in establishing methods for the study and evaUi 
atjon of the normal and the ivork of the clinical patliologist have combined to 
give us a number of tests bj means of ■which the various functions of the 
liver may be studied 

Some of the proposed procedures seem to have very little foundation 
when studied by expeiimental physiolog> * This raa> be because disease af 
fects the liver function in a ditfeient way than simple remo\al of incieasmg 
amounts of hepatic tissue, disease may cause a qualitatne as well as a quaii 
titative deviation from the noimial the physiology of the human li'ver may 
differ from that of the e\peiimeutal animal oi because the test used is au 
“index of disease not necessarily wholly hepatic 

The van den Bergh appears to be one of the li\er function tests foi which 
the least that may be said is that it ser\es to measure degree and differentiate 
type of bilirubinemia in the ca'usation of which the li\ei may be directly or 
indirectly but not necessaiily alone at fault Van den Bergh dc'veloped his 
reaction by apply mg the Ehrlich diazo leaction to sera containing bihnibm 
The reaction depends upon the formation of azobilirubm, a red dye, when an 
acid solution of a diazouium salt is added to biluubiu in solution Van den 
Bergh found that pure bilirubin m a dilution of 0 7 ing per liter gave a 
positive reaction and that allied substances such as biliverdm did not 

Tw 0 ty pes of jaundice are differentiated by the 'v an den Bergh reaction 
and their differentiation depends upon the fact that bihrubin in one type 
(obstructive) combines promptly with the diazo reagent to form azobili 

From the Laboratories of the U S Na\al Medical School ■\\ashlnston D C 
Hecelvcd for publication No\ ember 18 19 6 
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lubiu (duect leaction), while m the othei (hemoljtic) type it seems to be 
bound lu such a way that the leaction is long delaj ed oi negative, but if 
alcohol be added the leactiou oecuis piomptly (mdiieet leactioii) The two 
geneial gioups of jaundice, obstxuctive and hemolytic, aie caused by patlio 
logic lesions of distinctly difteieut type aud location 

A lesuine of the theoiy of biliiubm foimation aud excietiou mav be of 
help in the discussion of van den Bergh’s classification Erythiocytes are 
constantly being destioved in the body and biliiubin is foimed fioui the hb 
eiated hemoglobin bv cells of the leticuloendothelial sj'stem These cells 
aie found thioughout the body in the endothelium of vessels and capiUaiies 
but most abundantly m the sinusoids ol the spleen Ijniph glands and livei 
The biliiubin thus foimed is piesumed to be piesent in combination in 
the blood stieain As the blood passes thioiigh the livei the paienchyiiiatous 
01 polygonal cells extiact the biliiubm and exciete it into the bile canaliciili 
When foi any leason the flow of bile is obstiiicted this pigment (with the bile 
salts) passes again into the blood by absoiption In this type of jaundice the 
biliiubm combines diieetly with the diazo leageut, upon its addition, to foim 
the led azo dye That pigment, piesent in small but constant quantity noi 
mally and in much laigei amoimts in conditions chaiacteiized bj mcieased 
destiuction of led cells, leacts only in the piesence of alcohol which is 
thought to split it fiom its piotem complex Van den Beigh calls the foimei 
type of pigment obstiuctiie and the jaundice in those conditions mechamcal, 
while the jaundice of hemoljsis he calls dynamic 

S M Rosenthal- says that in attempting to discovei the mechanism b} 
which ceitaiu dye stufts and biliiubm aie excieted by the livei he has stud 
led then behavioi fioni a phvsicochenncal standpoint By ultiafiltiatiou 
expeiiments he has deteimmed that they ciiciilate fiinily bound to the seium 
piotems This pi events then ehmmation by the kidneys Bile salts by then 
effect on suiface tension are able to libeiate biliimbm and these dje stuffs 
fiom their adsoiptiou compound with the piotem so that they can be fuithei 
excieted by the livei 

Van den Beigh and his foUoweis oiigmally consideied bilnubm m the 
two types ot jaundice to be essentially difteient, the bilinibin which passed 
the polygonal cells of the livei having undeigoue some fundamental change 
as it theieaftei leacted as the bilirubin m the bile itself The essential dif- 
feience is apparently not m the bilnubm itself but rathei m the piesence oi 
absence of substances ivhich act as do the bde salts to split the bilnubm fiom 
its piotem complex aud allow piompt union with the diazo leagent 

The idle of the livei in bile pigment metabolism has lecently been quite 
definitlj’^ established by MannV expeiiments He has pioved that followmg 
total lemoval of the Inei bilnubm lapidly accumulates m the blood, thus 
establishing the fact that the liver acts pimcipallv, with lefeieuce to bilnubm, 
as an excietoiy organ and that the tiansfoimiation of hemoglobin to bihiubin 
is earned on efficiently quite independently of the parenchymal cells of tha 
oigau, piesumably by the reticuloendothelial cells throughout the body 
McNee (as quoted by Bockus and Shay*) classifies jaundice as (1) « 
structive hepatic, (2) toxic and infective, (3) hemolytic, and cites the biphasm 
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reaction (discussed uudei inteipietatiou) as characteristic of tiiu toxic and 
infective group Tlie reactions uJth blood fiom eases belonging clinically to 
this group hwe been T.er> variable some being prompt duect some delayed 
and others negatne duect Recent uorJ indicates^ that bile salts are s>n 
thesized as well as excreted solelj b’v the h\er and that the amount of bile 
salts formed luaj be cliraiiiisliod in some cases of inei malfunction In view 
of the probable lole of bile salts m the ^an den Beigli (qualitative) this may 
proie of iinportance in the intorpietaion of the reaction and lielp to explain 
some apparent contradictions in the toxic and infcc{j\e group as well as 
^Mtll blood from patients in the eailj stages of obstiuctne jaundice 

Tcc/puo of the Uet/iod — Driu 5 cc of blood \enipunctuie into a dij 
ccntijfnge tube and allow to clot Separate seunn bj eeutiifuge if neces 
siT^, and pipette off The dnzo i/'ageut uhich must be made up just befoie 
use is a imxtuie of two solutions 


(SotiUion 4 * 


Sulplnnihc icnl 

1 0 j,m 

Cone BCl - 

no c c 

Distilled water qs 

1000 0 cc 

5ohitwj» J) 


Sodiitni mtntt 

0 0 gm 

Distilled water — 

100 0 c c 

To jircpare fresh rca{fcnt 


Solution A 

Sa 00 c c 

Solution B - 

0 T5 c c 


*nca5tnU ))}ust be best auQlit> SuIpbanllJe acid be rea<ionab)> fiv h Ver> 

on samples ha\o failed to react well 

The Quuhtatnc oi Dtuct Rroction* — Place 0 25 ee semm ui each of 
three small test tubes To tube No 1 add 02 cc water To tube No 3 add 
02 ce diazo leageiit (fresh) Aftci waiting fne minutes for reaction to 
become complete Ui coutiol tube No 3 add02cc duzo reagent to tube No 2 
Watch and tune de\elopmGnt of au\ leactioii Prompt or immediate reaction 
begins before thirtj seconds ha\e elapsed Comparison with serum control 
tube No 1, and completed leaction control, tube No 3 will aid in detection 
of color 

The Quanhtahte Tc^t o) Indvect Reaction f — To Ice seium in a 15 c c 
graduated centrifuge tube add 05 cc diazo reagent (freslilj piepared as 
above) After a minute oi two add 25 ct 95 per cent alcohol and 10 cc 
saturated solution of ammonium sulphate (M1^^ Mix well with a stir 
rmfc, rod after each addition and finallj cciitiifuge 

The diazo reagent is added befoie the aUohol to allow ^coupling' ® to 
tdee place Bj this method ver\ httle if am bilimbm is earned down with 
the precipitated protein, as the arobduubm is xen solnhle m alcohol while 
bihnibin is less so uid is earned down with the precipitate in relatively large 
amounts if the reagents are added m the ie\cise order The color of the 
supernatant fluid will aai'j from a faint pink color as m noimal serum to 
a deep Molet depending on the amount of bdirubm present (Chjlous sera 
kuo cl ondj solutions which are objectioinble for colorimetric comparisons) 

■jn.ii.i,.. lmpro\etncnt In technic aVc hh'e honoiicr dlscaracC the \4«> of caitelno 

hase foun I that It** tff’ct nos \erj Inconstant n« J/U IfciVee an 1 

tQuantitatho iiuthod inculfrtttt from Kn\iUn 
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The quantity of supernatant fluid is lead on the giaduations of the centii 
fuge tube (Fig 1) and the dilution of the bilirubin contained in the cubic 
centimetei of seiuin used is thus duectly obtained The quantity of bib 
lubin piesent in the serum (1 c c ) is now, as azobilii-ubin, entirely in alco 
holie solution This supernatant alcohol usually varies from 2 5 to 3 0 c e 
The calculation of the dilution (1 in 4) as used by Kavdin^ and others does 
not appeal to be accuiate We have had no difficulty in reading the amount 
of supernatant alcoholic solntion, as the ammoninm sulphate, protein and 
alcohol layeis separate vei-y shaiply on eentiifugmg (Fig 1 ) As the color 
of the standard lepiesents a biliinbin concentration of 5 mg pei litei, the 
calculation is 


Standard 

Unknown 


Unknown 

Standard 


X Dilution of Unknown * x 5 = m» biluubin per 
liter of serum, (using a plunger type of colon 
meter) 

A Dilution of Uiikiiowi * 0 = 1110 bilmibin pti 

liter of serum, (using a dilution type of colon 
meter) 

Standard for the quantitative reaction * 


Solution 1 

Ammonium feme alum 01508 gm 

Cone HOI 50 0 c c 

Distilled water qs 100 0 c c 

(Keeps indefinitely ) 

Solution 2 

Of solution No 1 10 0 c c 

Gone HCl 25 0 c c 

Distilled water q s 250 0 c c 

(Keeps about one month ) 

Standard which is made fresh daily 

Of solution No 2 3 0 c c 

10% ammonium sulphocjanate or 

20% potassium siilphocj anate 30 cc 

Ether 12 0 c c 


*As read fi om the supernatant alcoholic solution in graduated centi ifuge tube 


Shake thoioughly The ethei extiacts the color from the solution and 
forms a supernatant layer which may be used in coloiimetiic compaiison 
The standard matches in color a dilution of 5 mg pei litei of biluubin 

By the use of cobaltous sulphate as suggested by van den Beigh and 
first published by McNee and Keefer® a permanent aqueous standard may be 
made which avoids many of the eiiois and difficulties inherent in the ethei 
standard They advise the use of 2 161 gm anhydious cobaltous sulphate to 
100 ec water This standaid also lepzesents the color given by 5 mg hih 
lubin per liter We, however, found it difficult to obtain 01 make anhydrous 
(CoSOJ cobalt sulphate as decomposition took place while the water 0 
ci-ystallization was being driven off It is also impossible to obtain an aecu 
late weight using the crystalline salt, allowing foi the seven molecules 0 
water of ciystallization (CoS 04 7H_0), as the salt is somewhat effloiescen 
and perfect crystals almost never are found We, theiefoie, suggest that e 
cobalt sulphate standard be made up as follows Make an aqueous solution 
somewhat deeper m color than the ether standard, compare in colonme er 
and dilute as indicated to match the color in the ether standard This so u 
tion keeps well in the dark We have found that the addition of 0 5 cc 
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HjSO^ per 100 c c does iiot change the coloi and the solution keeps thus 
mdefinitely 

l7iietp7eiai}on — ^The normai lange of bihiubm as gnen bj McNcc** 
Ravdm'^ and others is fiom 1 to 3 mg pei htci, hteut jauudice fiom 4 to 20 
and clinical ictcius from 20 up The dniding liuc between latent and clinical 
icterus should probabl} be one oi two points loner We ha\e seen some cases 
which were clinicall} nuldlj jaundical with oul> 18 mg bilirubin per htei 
serum If reported in units one unit equals 5 mg bihimbin pei litei 
There are three possible results m the duect reaction 
Immediate oi p) empty beginning before tbiitj seconds ln\e elapsed and 
leachmg its maximum in about two minutes 



Fig 1 — Quantitative van Uen Bergh reaction completed "Note sharplj 'Separated !a>ors 
(1) Supernatant alcoholic laser conlainJng in olulion as azobl/irubin all the bilirubin present 
In the serum added (1 ac ) (2) L^jer o/ preclpllatcd proteins (3) Ammonium sulphate 

supernatant iluid varies in each tost accortllns to evaporation and fluid intercliange 
^t averages about 3 cc The dilution of bilirubin I therefore 1 in 3 (approximately) 
rne exact amount must toe read In each case and that figure used 


Delayedy beginning after thirtj seconds These leactions develop slowly 
The longest in our experience has been thirtj minutes although McNee and 
Keefer® report delayed reactions which took one hour to develop 
Negative, no coloi developed m thiitj minutes 

The pioinpt direct reaction is given bj the bilirubin m the obstiuctive tvpe 
of jaundice Delayed or negative reactions mav be obtained in both normal 
sera and those from cases of nonobstructive or hemolytic jaundice We have 
dropped the term biphasie ' reaction winch was used to desenbo a reaction 
beginning promptly and not reaching its maximum until after thirtj seconds, 
since we found as did Andrews® that no specimens, no matter how intense a 
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piompt diiect leaction they gave, developed then ma\iiiium coloi befoie oue 
to two Minutes had elaiised We ha\e theietoie classed as pioinpt dueet any 
reaction beginning befoie thiity seconds The delayed and negative diiect 
leactions may be gioiiped togethei as both may be obtained in nonuals and 
in nonobstiuctive jaundice 

The direct reaction serves both to iiieasuie the biliiiibm and to develop 
a coloi with biliinbin in the presence of alcohol which ga\e none in the direct 
leactiou Thus it demonstrates and measuies the jaundice of hemolytic oiigm 
and bungs to light a jaundice of latent type, that is, one in ivhieh the eoneeu 
tiation of bilirubin has not reached the level at wdiich it can be demonstrated 
in the uiine by the usual tests noi can be detected climcallj’’ m the seleia and 
skm We have found no case in ivhich color wms entiielj' absent ui the quan 
titative or indirect leaction, although many, in fact most, noniials ga\e a 
leading of less than 1 mg per liter (0 2 unit) All types of bilirubin gne 
color in the mdiiect reaction, so that to report a positive indirect reaction 
without reference being made to the type ot direct reaction is to gne incoiii 
plete infonnation 

We do not agree with McNee and Keefer'' that the reactions change on 
standing and that specimens which originally gave a piompt direct reaction 
give a long delayed reaction later We ha\e kept sera as long as three 
months and at the end of that time they' still gave a piompt direct reaction 
as before” Slight hemolysis has not interfered wuth the reactions 


SUIIAIVRY AND CONCLUSIONS 


1 The van den Beigh reaction is a means of cpialitatne (diiect leaction) 
and quantitdtne (ludiiect reaction) study ot serum biliiubin The presence 
of bile salts in seiiini of obstructive jaundice probably' explains the prompt 
direct reaction of the biliiubiii m this type and is the essential difteience ni 
sera of obstructive and hemolytic jaundice 

2 The tenii biphasic w'as used to describe a direct reaction w'hich began 
befoie thirty seconds had elapsed, following the addition of the diazo reagent, 
and increased in intensity for some time after the tluity second limit This 
designation (biphasic) is misleading and should be dropped, for no sera, eien 
those most heavily' jaundiced (obstructive), reach then maximum color until 
long after thirty seconds have elapsed We hare therefore classed the direct 
reactions as follows prompt oi immediate, am reaction beginning ui thiiti 
seconds after addition of the reagent to the serum, dela-^ ed, a reaction begin 
ning slow'ly after thirty' seconds and reaching its maximum very slow'lyi 
sometimes taking thirty minutes or longer, negatne those in w'hich no coloi 


at all developed 

3 In calculation of the dilution in the quantitative reaction the quantity 
of supernatant alcoholic solution should be read and that figure used (Fiff 

as the bilirubin in the serum (1 cc) is all present as azobiliiiibm m tm 

alcohol , 

4 The aqueous cobalt sulphate standard is more desirable than the et 
standard It is more easily haudled, is not subject to rapid evaporation an 
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can be 111 ide up in qumtitj Couipiii’son uitli the feme sulphoci ^mlte ether 
standard is recommended is a nie'ius of a\oidiiig gr'Wimetnc errors if a 
erystalhiie cobaltous sulphate is used (CofeO^TII 0) 

5 Addition of a small imount of conc<>»ti itcd sulpliiinu itid (0 5 cc to 
100 cc of standard) does not change the toloi ot the cobalt standaid and 
helps pieseiie it 

6 Serum bdnubm reictions do not api>eai to change on standing if 
lefrigeiated 
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NOTES ON SICKLE CELL ANE:\IIA'' 


By George S Graham, M D , and Sarah H McCarty, AB , Birjiingievm, Xia 


TN 1910 Heiiick desciibed a case of seveie anemia in which the led cells 
weie elongated and sickle shaped' Duiing the following thirteen jeais, 
thiee similai cases weie lecoided by Washbnin,- Cook and Meyei,^ and 
Mason * In all of these cases the aiiesting sign had been a pecuhai defoniuty 
of the led cells as obseiced in the blood film The clinical findings associated 
with the eiythiocytic anomaly seemed to outline so definite a syndiome that 
Mason mote of his case as an example of “Sickle Cell Anemia ”t While 
studying the case of Cook and kleyei, EmmeP found that the cell defoimity 
was gieatlv accentuated when a fiesh blood chop was sealed beneath a coiei 
slip and examined aftei a lapse of some horns Not only did the deforiuitv 
increase but the peicentage of aftected cells mounted lajudly In fresh piep 
aiations fiom the case studied about one- thud of the cells were elongated, 
cuived 01 ciescentic In sealed piepaiatious the defoimity was gieatlj exag- 
geiated and the nuinbei of aftected cells incieased until in tiventy-four hours 
practically 100 pei cent of the led cells had become com ei ted into vaiious 
bizaiie shapes (Pig 1 ) 


The first real under standing of this cuiious condition dates fiom 1923 
when two illuminating papers ueie published, one by Sydenstrickei, Mul 
heiin and Houseal,^ the other by Iluck ’ Pollomng out certain leads fiom 
eaihei woik and adding fuithei findings ot then own, they deiuonstiated 
that an anemic syndiome chaidcteiized by sickling defonuity of the red cells 
IS lelatively common and is not, as had been supposed, a medical oddity 
They veiified its stiikiiig familial chaiactei and both iveie able to collect 
cases leadily by examining family'- groups mtioduced into attention bv the 
discoyeiy of an aftected member These papers focused attention sharply 
upon the condition and it is now -widely recognized, at least among physicians 
of the South But its real fiecpiencv is not ymt fully^ appieciated 

Thus far the led cell anomaly has been demonstrated only m the full 
or pait-blood negro Sy'deiistiickei is quoted as having exammed 1000 
white patients without finding a single instance We have made no sys 
tematic attempt to folloiv this line of inquiiy We have set up occasional 
preparations from cases of vaiious blood diseases, however, with negative 


•Read at the Fifth Annual Comention of the Amerie-an Society 
osists at Dallas Texas April 1926 


of Clinical Pathol 


at jjaiias aexas Aprii r a ot a 

tin 1904 Dresbach® reported the occurrence of elliptical red cells In the hiooa 
mulatto medical student No other abnormalities were found in the blood ,i“®stainctl 
no clinical evidence of anemia Dr Dresbach has Hindu furnished us a Phot° Lood for 
blood aim from his case He states that cover slip preparations were made of the di ^ 
purposes of class demonstration and that some of Uiese -were examined at in^ais p 
S s long as afteen hours after mountinB but Uiat no farther evidences of fora chang^e 
^en Bishop recorded a similar erythr^ytlc deformity In 1914» The common to 

not stated The subsequent history of Dresbach s Patient is suggestive of that m 
sickle cell anemia but it is doubtful whether either of these cases was an Instance 
disease 
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results Sliould continued stud} fail to show the occuneace of the anorua]} 
111 the iiUite race theie still remain mteiestiUj, questions as to its possible 
occurrence in othei nce-s and as to its late of incidence and its raamfesta 
tions in the black populations of othei parts of the woild Infomiatiou 
along these lines would be of cousiderable luteiest 

The clinical aspect has been so well co\eied b\ S\denstnckei and b} 
Suck that there is no occasion foi detailed statement here Common signs 
and symptoms are anemia w ith its concomitant malaise and disability , gen 
oral bodil} underdevelopment peihaps accompanied h\ a subnormal men 
tabty epigastnc pain and low glide gastrointestinal disturbance muscular 
or arthritic pain of variable location greenish coloiation of the sclera Gen 
eral lymphadenoid eular^emcnt oteuis sometimes and there mav be slight 
enlargement of the h\ei The uiine his a low fixed specific gia\iU A 1 
buminuna is usuallj found md time in i\ In c\luuhiinfi Urobilin is nsuall} 
present Bihrubmemia is \ii\ umunon in will developed (sscs ind there 



A 



Fie 1 l — Blood from a ca e of sickle cfll nemfa as ob erved Imnic^Matcly after it 
bad been sealed beneath a cover slip 

n — V similar preparation as It appealed tnentx f ji hour later Red cell deformU> 
or inenlsocj tosls Is no^v ^\ell d veloped 


unj be jaundice Chrome ulcer of the legs or inkles ma) occur partieu 
larly after childhood 

The siekhng anomal} maj be found m mdmduals who declare them 
selves well and strong and who gne no history of int illness attnbutable 
to the blood djscrasia Sjdcnstncl ei regtids such instances is examples of 
a ‘ latent phase * of the disease Jn the majoritv of cases the affected in 
dmdual presents some at least of the stigmiti ibo\e onthned while in 
occasional indmduils the condition becomes of majoi impoitance There is 
now well marked anemia The patient is puni * listless and cisilv fatigued 
At intervals of weeks months or iciis thcic iie attacks of icnte illness 
with exacerbation of the anemia and its attendant conditions There are 
111111} CMdences of active blood destniction It is of particular interest that 
such attacks in the susceptible person mav follow exposure to cold or damp 
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ness Tliey may peiliaps be biouglit on bj overexeition In om expeiience 
these attacks aie associated with evidence of some mfection, particularlj of 
the lespiiatoiy tract Huck was impiessed ivith the susceptibility to pneu 
monia and tonsillitis, an opinion with which we agiee In symptomless cases 
the sickling defonnity may be the only definite abnoimality of the blood 
There is, hoivevei, apt to be some anisoejdosis and polychromasia Such 
abnoimalities may become maiked and may be associated with poikilocytosis 
and the appeal ance of eiythi oblasts even in individuals who make httle com 
lilaint of ill health The white count is usually elevated, maikedly so ui 
active cases and heie a few myelocytes appeal Moderate eosmopbilia is 
common Theie is a high peicentage of leticulocytes during exaceibatioiis, 
togethei with laige numbeis of nucleated led cells In an active case i\e 
once encoimteied 762 nucleated red eells in difteientiatiiig 500 leucocytes, 
while reticulocytes ran as high as 30 pei cent Phagocytosis of the red cells 
by cii dilating endothelial leucocytes is a common phenomenon It may occur 
even in the absence of complaint and in patients who have good red cell 
counts and hemoglobin values 

Even as biief an account as the above may' sene to indicate how seiious 
a pioblem a condition of this soit may become, paiticiilaily' when it is le 
membeied that the affection is not at all uncommon These mdividuals beai 
the constant buiden of a blood dy'sciasia whose outstanding featuie is aii 
abnoimally high destiuctiou late of the eiythioeytes With the advent of 
peiiods of stiess such as may' accomiiaiiy infection oi othei imtoivard cncum 
stance, they aie coiiespoiidmgly handicapped In medical, suigical, and 
obstetiical waids these are the patients who stay longest in the hospital 
and aie most liable to complications and sequelae They' appeal to be 
1 datively shoit-lived Among fifty-eight cases that have come uiidei oui 
observation, only' two have been oiei fifty years of age One of these 
was fifty-six, the othei fifty-seven, and both weie of the inactive type 
Five of the senes weie newborn infants, foiii weie childien m the first 
decade of life, twelve weie fiom eleien to tnenty yeais of age, twenty'- 
nine fiom twenty-one to thiity yeais ot age, thiee fiom thirty one to 
foity, thiee fiom foity-one to fifty The maiked piepondeiance of patients 
in the second and thud decades may be explained in 2 iart, though not com 
pletely, by the gieatei lelative numbei of such mdividuals making up the 
general hospital population We do not yet know whetliei the condition may 
be recovered fiom m later life So fai as piesent knowledge goes, this seems 
very improbable and we are forced to assume with Huck that most of these 
people die before they' have passed the thirtieth year 

We have been suiprised at the fiecfuency with which the sicklmg de^ 
toimity can be demonstrated At different periods, each of several weeks 
duration, we have set up routine covei slip pieparations on aU negio patients 
on whom blood counts were being made Medical, suigical and obstetrical 
patients were included We have thus exammed the blood of 608 individuals 
Among them ve hare encountered forty-four instances of the siclding deform 
ity For this senes, then, the anomaly is demonstiable in 7 2 per cent of the 
patients in the negro naids of a county hospital In an earlier summary draivn 
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from 250 patients we found 5 2 ])ei cent of ‘ siekleis We ha\e attempted 
to follon family groups m oulj a feu mstauce& but amon^ eleven immediate 
relatives of known siekleiN eiolit ueie positive Of sj>c infants born of sicUmg 
mothers, five have been positive £>j deustneker^" reports an incidence of 
Yi of 1 per cent amoiio the negroes evsnuned at his clmic Ills series is 
much larger than our own and it included a laige number of out-patients 
that IS of individuils probablv suftermg fiom minor complaints, but the 
disparity in the incidence late is still striking It is po'^sible that oiu higher 
rate is due to our loutme use of thin cover slips in the setting up of prepara 
tions Certain jiuzzling experiences ot oui eaihei woik lead us to look for a 
purelv phvsical explanation of the cell dctonnitv and attei various attemjits 
at altering the physical and chemical conditions to which the cells vs ere 
exposed in vitio we found amoiie, other things that a difference in the 
thickness of the cover blip undei which thev vseie compiessed mi^ht promote 



Flff — Ttvo cosLr lip preparation*' w re nul multrniou Jj f oi the same patient 
tWu upon tha same slide J, was covered with a No cover slip -B with a Vo 0 cover 
Blip Photoffraphed twentj four houis after set up 


or hinder defornutj A thin cover mav elicit sickling while a thick one fills 
to do so We have lepeatedh found that when similar diops of blood aie 
placed at opposite ends of i slide and covered one with a No 0 Tb luch cover 
square the other with a No 2 squire of the saim size sickling appeal’s promptly 
under the thin eovei but is absent inidei the thicl er (Iig 2) The difference 
13 not so marked when No 0 and Vo 1 covers nc used but it is still present 
in an occasional blood In searching for the uioiuah we have alwavs used 
the No 0 cover slip and have thus recorded occ isional positive findings where 
thicker covers would have given negatives in iinnv of our cases as a mat 
ter of fact both thick and thm coverb have been used 

In one case where bicklmg was active peculni foim eh uiges weic oh 
served bv watching the cells during the ciitied period of break iij> While 
the red cell of nonnal blood appeals homogeneous and firm it seemed here 
soft and unstable Its substance appeared agitated b> a plav of forces tint 
kept the surface membrane and contents in a continued state of mstabilitj 
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AVe have had oppoitunity foi iiiaking postnioiteui exammatioii in fom 
cases A study of the fiist of these has alieady been iepoited“ None of the 
subsequent cases ha\e been so well developed but each has been valuable as 
aftordmg means foi compaiative study A detailed histologic study of these 
cases will be lepoited upon at a futuie date but we wish to call attention 
at this time to ceitain findings that appeal to us to have a possible bearing 
upon the geneial undeistandmg of the condition 



A 

Fig 4 — SecUons fioni llvei (Case 11) “A” is from a block fl^.ed ^„nl,er b> 

kom a block fixed in formalin Both blocks were imbedded in paiaffln tiie lui 


"B" fiom a block fixed in formalin Both blocks were imbedded 
the cliloioform method the latter by the simpler benzol method 


Of the foul cases in the senes, the fiist two had a similai chmcal coiiKC 
In Case I, a male, aged tliiity years, death was due to stieptococcic bronc o 
pneumonia with associated bacteiemia Case II was that of a male, ag ^ 
nineteen yeais Death was again due to acute biouchopneumonia 
case, as in the fiist, thQ lungs showed many small abscesses deielopiao 
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aitas of perii)lieral infarction Sticptococci ucie pitsent in tlicbc lesions, as 
uell as in the plcunl caMty liie iiitopsj ^\as pcifoimed tuent} scNen liours 
after death Blood tal en fiom a vcm duimo autopsy and sealed beneatli a 
co^er slip m the usual mannci showed at first only occasional defoiiued led 
cells but next daj there was topical sicI ling deformit} in about 75 per cent of 
the cells (Fi? 3) dhe same obsci\atioii had been made in the first else 
As m the fiist case also, it was found that paiafiSn sections of tissue fixed 
in Zenker’s solution contained led cells of iiatiual appearance, whereas 
parallel blocics from formalin fixed tissue showed well marked sideling de 
foinutj or at least an equnaleiit distoition ot tlie cells (Fig 4) Case III 
was that of a tiuek diner aged tweut\ ume jeais who died of meningeal 
hemoirhagc tliiee da>s aftei the leceipt of accidental cranial injury The 
sickling deformit'v of his led cells was disco\eied onI^ as the result of the 
routine examination that was being piacticed on unselected patients He 
had a red count of 4 '150,000 and a hemoglobin of 00 pei cent the higliest \ allies 
for an} patient m oui senes In Case CV the age was tw entj thiee jears 
IJie patient had a positne Wisseimann and cutaneous scais of a secondaij 
luetic eiuption He died of pciitoneal and ^cnciaJued tubeiciilosis after 
an illness of about tliice months duiation 

The one finding common to all these cases was as might be expected 
tbe evidence of a continued er\throc\ti(. destiuction rate higher than the 
noimal Sucli eMdoucc consisted fiist m the widespiead deposit of hemo 
sideun in the tissues, most marked in the spleen but present also in liver, 
bone inaiiow and Ijmph nodes There was also definite hyperplasia of the 
bone niariow in the first two cases fJie manow was not obtained in Case 
III In Case IV, the manow of the temui showed w ell marked serous atioph} 
In all four cases many phagoejtic cells lontainnig led cells oi blood pigment 
were found in the great leticuloendotbelial centeis and such cells occuried 
also in occasional vessel lumina of xaiious organs 

DISC USSION 

Following present usa„e, wc line labeled is sickle cell anemia' e\en 
case in which sickling defoimitj has appealed in the red cells But as 1 nowl 
edge of the condition increases it will piobabh become advisable to lestnct 
the use ot this teiiii In some of our cises theie his been no clmicall} recOc, 
nizable CMdeuce of anemia at the lime of examination Wc belie\e that in 
the present stite ot oui Inowlcdge it would mile for elaiit} weie we to lool 
upon this cell deformitj nierelv as one domoiistrible stigma of an inheritable 
blood d}sciasia or status upon the basis of whith tbcic ma}, under conditions 
not }et understood, be built an anemic sjudiomc of well characterized t>pc 
If the problem be thus eoncei\ed, there is need foi some word that mi} 
sei\e to designate the presence in a gueu blood of the sickling anomal} 
without at tlie same time committing us to au} decision on the further ques 
tiou as to what other morbid ebduges max ha\e made their appearance in 
the gi\cu case To fill such need we haxc de\ised and would offei for adop 
tiou the term “meniseocx tosis It is derned fiom the Greek ‘ meniskos ” 
meaning “a sickle As used, it xvould designate a peculiar and apparenth 
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Areas of condensation oi folds developed slowly oi suddenly at the peiiphery 
and zones of laiefaction appealed alternately with fields of condensation in 
the cytoplasm so that the cell contents appealed to separate into globules oi 
segments Indentations oi deep clefts developing at the suifaee weie le 
filled by a sudden iniush of cytoplasm The patteins pioduced by this slow 
kneading of membrane and contents iveie kaleidoscopic A favoiite foima 
tion was the development of equatoiial oi paiaceutiic fissuies one or more 
in numbei, often set at light angles to each othei oi arranged as multiple 
radiations from the middle legion so as to set off several unequal sectors 
The constantly changing contour was apt finally to develop a unilateral con 
densation oi crescent and finally the tension set up somewhere at the surface 
appeared to become too gieat to be sustained and with a sudden snap tire 
cell opened out into the ehaiaeteiistie “sickle” or changed more giaduall} 
into some irregular buried form Avhile the cytoplasm flowed out at the ends 
01 from multiple points about the peiiphei-y into thorny piominenees oi long, 
delicate streamers The cell membiane oi surface layer might appeal to lie 
retained, although it became wrinkled oi stretched out into unusual 
shapes like an old piece of lubbei that had lost its elasticity But m some 
cases at least, the collapsed shell seemed to be partially or completely thrown 
off and the inner substance spread itself out irregularly 

We have not observed sickling in red cells that had been received into 
large volumes of various isotonic salt solutions, bufteied or unbuftered, and 
set up in high dilution lu such fluids After centrifugation, however, sickling 
has been seen when the packed cells have been set up in these fluids without 
dilution Here it is noticeable that the deformity begins about the peiiphery 
of platelet and leucocyte clumps, spreading slowly from such centers to in 
volve wider fields Washed cells sickle slowly and luiceitainly in serum, hut 
more normally in plasma Defibrmated or oxalated blood also sickles slowly 
or imperfectly'- and again the change begins about platelet-leucocyte clumps 
We have reached the tentative conclusion that the red cell defomiity is de 
tei mined in vitio by optimum pressure conditions plus biochemical activity 
of serum or plasma constituents There is a strong suggestion that it is m 
some way related to the development of the fibrin net 

Evidence of a peculiar led cell structuie is furnished by the findings 
of the “fragility” test In several respects theie are resemblances between 
sickle cell anemia and hemolytic jaundice Here, however, there is shaip 
contrast The red cells are found to hai'e an increased rather than a diminished 
resistance to the hemolytic action of hypotonic salt solutions Determinations 
made on twenty-four different individuals, some symptomless, othei s presenting 
various degrees of anemia and disabilitv, hare shown consistently low values 
for the point of complete hemolysis This inci eased resistance is, m our 
experience, one of the most constant phenomena encountered, whether m ac 
tive or in latent cases Hemolysis begins at about the noimal level Tim 
highest value found was 0 48 per cent, the lowest, 0 325 pei cent, with an 
average for all cases of 0 395 per cent The highest level at which hemo j'sis 
was complete was 0 28 per cent, the lowest, 0 12 pei cent, the aveiage o^ 
the whole sei les being 0 19 per cent In tin ee cases the point of comp e 
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liemoljsis appealed to lun lowei than the levels quoted but lu the abseni.e 
of conSimatory readings those have not been included m the above figures 
The sedimentation rate of the red cells is undoubtedly inoi eased We 
have made a few lough dcteiminatioiis on oialated blood that had been 
colleeted as foi loutine blood cheimstij We used the simple cipedieut of 
drawing 1 cc ot this blood into alee sei ologic pipette and measuring the 
amount of fall in the led cell column at ten minute luteiials The distance 
between the original lev el and the top of the descending red cell column was 
converted into peicentage of tbs oiiginal total height When thus set up along 
side noimal controls, the settling lato of affected bloods is strilongly in 
creased Actual figures foi one set up show cd for the normal control a per 
centage deelinc of the red veil colunm diuing successive ten mmute mteivals 
of the first houiof 04,13 37,00,93 and 10 2 The blood of two ob 
stetiic patients taken duiiu„ the piierperium showed 10, 53 150, 223, 
32 0 , 37 5 in one ease and G3, 113 2] ') 31 3, 34 o , 38 7 in the othei That 
of a third (medical) patient showed 0 0, 22 a, oOO, iSO, 575, 600 This 
blood showed no furtbei tall at cigbtj iiiinutes and at two hours Ihe iioimal 
stood at 13 4 at eighty minutes and both obstetiic patieuls at 42 5 At two 
hours the uoniial stood it 17 6 aud tlic obstetric patients at 47 7 aud 48 0 
Chemtod detoiuiiiiatioiis liavc been lun on both active and inactive cases 
Ihe nitrogen vilucs were disregarded attei normal figures had been found 
m the earlier cases Study of the moiganio eonstitnents was continued for 
a longei time and detcruimatious have been made in whole oi in part on 
twenty two patients Chlorides have been determined in twenty patients 
The amount in the whole blood (calcul ited as NaCl) ranged from 310 to 594 
mg pel 100 ee of blood the average for the whole series being oOl mg 
Calemni vaiied in fourteen cases fiom 60 to 11 8 mg with an average of 833 
mg Inoiganio phosphoius in eighteen cases of varying age ranged from 
2 04 to 6 45 iiig We have been unable to establish any relationship between 
the degree of anemia or the seveiitv of complaint and the level of these blood 
constituents There is on the othei band a maiked distuibanoe of the 
cUolesteiol Thiiteen determinations have been made by the method of 
Bloor The lowest value found w is 208 mg per 100 c e of blood Two girls 
each seven y ears of age gave identical readings of 222 mg Both were known 
sioklers who had been ui the hospital one ten mouths the other one yeai 
previously and were visited at then homes foi purposes of cheek Both 
were playung about uoimally and both disclaimed any complaint, although one 
showed a red count of 3,560 000 and a hemoglobin of 48 per cent (Sahh), the 
othei a red count of 3 440,000 with 45 pei cent hemoglobin Four patients 
showed cholesterol of 260 to 273 mg three a value of 300 to 333 mg, one 
had 450 mg one 490 mg ind one obstetrical patient who had been delivered 
eight days previously had a value of 877 mg This girl wis fifteen years of 
age Ind a red count of 3 190,000 hemoglobin GO per cent, W B C 6900 Three 
nucleated led colls weie seen in difterentiatiug 100 leucocytes Sedimenta 
tion rate w is not tiheu Included in the scries yust quoted w ere four other 
obstetiic patients all examined it intervals of four to thirteen davs after 
dehverv and showing cholesterol readings of 266 333 333 and 490 mg 
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AVe liave had oppoitunity foi making postmoiteiu examination in foui 
cases A stud}- of tlie fiist of these has alieady been lepoitecP^ None of tlie 
subseciuent cases have been so well developed but each has been valuable as 
affoidmg means tor compaiative study A detailed histologic study of these 
cases will be lepoited upon at a tutuie date but we wish to call attention 
at this time to ceitain findings that appeal to us to have a possible beaiiiig 
upon the geneial understanding of the condition 
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Eigr 3 — Covci slip picpaiation of blood taken fiom a ^cin duiing autopsj "A" was photo 
srapUed one houv after aet-up 'B” about twenty-four hours later 



Fig 4 — Sections from livei (Case 11) "I" Is from a block fixed m ^enkeVs 

"B" fiom a block fixed in formalin Both blocks were imbedded In paiaffln the fornii.i 
the chloroform method the latter by the simpler benzol method 


Of the foul cases in the senes, the fiist tuo had a similar clinical eom'se 
In Case I, a male, aged thiity yeais, death was due to stieptococcic bioncho 
pneumonia ivith associated bacteremia Case II was that of a male, age 
nineteen yeais Death was again due to acute biouehopneiunonia Id ^ 
case, as m the fiist, the lungs showed many small abscesses de^ eloping ni 
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auas of peiipheral infaictiou Sticptococci ^\eie ineheut lu tliet.e IcMOiis, as 
s\eU as in the pleural ca\it^ Tiic autopsj ms peiiormcd twenty &e\en Jioiirs 
after death Blood tal eu from a aem dmiiig autojis} and sealed beneath a 
eo\er slip m the usual nnnnei shoned at Bvbt 011 I 3 occasional dcfoinied led 
colls but next daj there sias t^picil sicUing deforimts lu about 75 pei cent of 
the cells (Fjg 3 } Ihe same obscisation had been made ni the first case 
As m the fiist case also, it -was found that paiaftui sections of tissue fixed 
in Zenker’s solution contained led cells of natuial appearance, whereas 
paiallcl hloclcs fiom formalin fixed tissue slioued mgU marked sicklmg de 
foiniit;^ or at least an eqimalent distoition of tlie cells (Fig 4) Case III 
^\as that of a truck diuei, aged twenty nine jears who died of meningeal 
hemoiilnge three da}s aftei the leceipt of accidental cranial injury The 
sicklmg defoiniit-y of his led cells was disco\eied oiih as the result of the 
routine exainination that was being piacticed on iinselected patients He 
had a red count of 4 360,000 aud a henioglobin of 90 per cent the highest \ allies 
foi au> patient in oui sciios In Case IV the age was twenty thiee vears 
riie patient had a positnc Wassciiiiaiin and cutaneous sens of a secoiidaij 
luetic eiuptiou lie died of pcntoneil and genenlued tuberculosis after 
an illness of about thieo months duiation 

The one finding conuuou to all these cases was as niiglit be expected 
the OMdeuce of a coutnuied ei>thioc\tic destruction rate higher than the 
normal Such eaideuce consisted, first in the widespread deposit of heiiio 
bideim in the tissues, most maiked m the spleen but piesent also in liver, 
bone luariow and Ijmph nodes There was also definite hyperplasia of the 
bone manow in the firet two cases The marrow was uot obtained in Caso 
III lu Case IV, the luaiiow of the temm showed well marked serous itioph> 
In all foiu cases many phagocytic cells contammg led cells 01 blood pigment 
were found lu the gieat leticuloeudotheliai centeis aud such cells occurred 
also in occasional aessel lumuia of \aiious oigans 

DISCUSSION 

Following piesont usaoC wo hue Jahelerl as siclcle cell anemia ever^ 
case 111 which sickling defoimitj has appealed in the led cells But as knowl 
edge of the condition increases it will piobabh become advisable to restiict 
the use of this teim lu some of oui cases tlieie has been no cliuicallv recog 
uizable evidence of anemia at the time of cvamination We believe that in 
the piesent state of oiu InowlcdoC it would male tor clarity weie we to lool 
upon this cell deformity merelv as one deinonstiable stioUia of an inheiitable 
blood djseiasia or status upon the basis of which theie may under conditions 
not jet understood, be built au anemic sjndiome of v\ell chaiactenzed tjpe 
If the piobleiu be thus conceived theie is need for some word tint nnj 
i»ei\e to designate the presence in a given blood of the sicUiug anomalj 
without at the same time committing us to anj decision on the further ques 
tion as to what other morbid chingcs inav have made their appearance in 
the given case To fill such, need we have devised and would offer for adop 
tion the term “memscocj tosis ” It is derived fiom the Greek memskos,” 
mearnug “a sickle ” As used, it would designate a peculiar and apparently 
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unique type of poikilocytosis dependent on familial and piobably on racial 
abnoimalities of the led cells oi of tlieii suspending fluids oi of both, partly 
inherent in the fresh blood cells but fully developed only under artificial 
conditions We believe that the occuiience of this nieiiiscocytosis in the 
blood of a given individual need not neeessaiily imply the presence of any 
clinically demonstrable anemia but it should at least serve as a wainuig 
signal The affected mdividual is at once included in that 5 to 7 pei cent 
fraction of the population in the negro wards which deserves special caie 
in treatment and prognosis As stated above, these individuals appeal very 
susceptible to infectious disease and particularly to infections of the le 
spiiatoiy tract Among the patients of the present senes there has been a 
high meidence of tonsillitis, bronchitis and pneumonia Of four deaths m 
affected persons, two were due to bionehopneumonia The condition is of 
serious import in children, as was pointed out by Sydenstrickei m his first 
paper In the present senes of cases fiom the wards of the Hillman Hos 
pital, a charitable institution accepting everything except contagious dis 
eases, 50 per cent of the patients have fallen in the age group of twenty one 
to thirty years The condition would appear also to be of serious consequence 
to the young adult 

We have as yet no explanation foi the meniscocytosis The freshly 
drawn blood may show abnoimalities in the size, shape and stammg qualities 
of the red cells These may become so maiked as to be diagnostic, paiticu 
laily when, as is not uncommon, they are accompanied by eiythroblasts 
But on the other hand they are often so slight as easily to escape notice Yet 
in the latter case, as m the former, sealed pieparations may dei'elop extreme 
deformity The phenomenon is probably dependent on a pecuhar lability of 
the erythrocytic cytoplasm It may be influenced readily by variations m 
the physical conditions to which the cells are subjected in vitro, as is evi 
dent from the above note on the different reactions obtained through vari- 
ation in the cover glass thickness Such differences probably depend upon 
the securing of optimum pressure conditions It is probable that another 
factor m the production of distortion is the lateral traction exerted upon 
the individual cells by adherent fibrin filaments formed duimg coagulation 
Neither force is potent when acting alone Together they produce distortion 
Red cells acted ujion witlrm the tissues by fixing fluids may pieserve then 
rounded shape in the presence of a “good” cytologic fixative such as Zenker s 
solution but may" suffer distortion under the unequal strams produced by the 
shrinking action of a “poor” fixative such as formalin 

Biochemical factors may contribute to the erythrocytic abnormality that 
makes deformity possible The red cells of these individuals exhibit a striking 
rouleau formation and there is often a distinct granularity in cover slip preP 
aiatious with the appearance of clumps in which the rouleaux are irregular y 
formed or heaped together When the cells are separated from their 
01 serum and subsequently remixed, this granularity becomes more marke , 
particularly when the materials have been chilled and the preparations are 
kept at low temperature Sydenstrickei states that he has observed un 
doubted autoagglutination in four eases No very clear-cut results have bee 
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obtained b> pieMous uoikers thiougli crossing led cells and serum or plasma 
of normal and of affected individuals noi ha\e the few trials made by ua 
along this line been entnelj decisive but it is probable that m the ‘ sickler’s” 
blood theie is abnoimality both of the cells and of the plasma bodies In oui 
first ease, ne nere impressed hy the patient’s repeated statement that he 
ivas particularly Inble to periods of illness after he had been exposed to 
cold 01 dampness and that his brother suffered similai disturbance under hi e 
conditions His fatal seizuie began the daj after a snowstorm during ivhich 
he had become cold and wet There was here a distinct suggestion that the 
attacks were of a nature similar to those of paroxysmal Iieinoglobinuria But 
the latter disease maj occur m the negro without the appear anee of menis 
coeytosis, as we had opportunity to observe while the studj of this first case 
was in progress The failure to find the red cell anomaly in a condition marked 
by such profound disturbance of the serum immune bodies as is present m 
that disease lead us to doubt the influence of such bodies on the sickling de 
formitj and to piefer to it the hypothesis that the influence of exposure might 
more simply be explained as predisposing to infection and that infection 
merely emphasized a latent blood anomaly But as we 111% e had from an 
occasional patient the repetition of this belief in tlxe predisposing action of 
exposure and particularly as we ha\e been more impressed by the observe 
tion of the pseudoclumpmg if not actual autoagglntnntion in repeated speci 
mens of fresh blood, we hare been inclined to letuni to the eailicr idea that 
serum anomaly may bo present and significant It must still be remembered 
that autoagglutination will not explain all the phenomena of the condition 
We ha^e recently had under observation a white woman whose blood con 
tamed autoagglutiiiius She suffered a long and difficult coiualesceuce from 
puerperal septicemia and exhibited a profound anemia but her red cells 
never showed any evidence of memscocytosis 

In oui present senes of foui autopsied cases tlie histologic finding that 
seems to be most constant and most significant is the widespiead occurrence 
of a rather active phagocytic destruction of the erythrocytes It is promi 
nent even lu Case III that of a tiucK dri\er apparenth healthy and pos 
sessing a normal led count and hemoglobin who died thiee da>s after the 
receipt of accidental ceiebral injury It will be lecalled that endothelial leu 
eocvtes containing led cells are common in the circulating blood during life 
They were first noted by Emmel Sadenstneker states that the\ ma> be 
found m eaery case if carefully looked for Judging from the niuuber of 
these cells found in sections of the Iner spleen, bone marrow and hmph 
nodes, as well as in occasional \essel lumina of various organs, the actual 
number of erythrocytes constantly m process of destruction must be con 
siderable This finding lecalls the condition that has been described for 
hemolytic jaundice as well as the marrow changes m peimcious anemia dis 
cussed recently by Peabody ” We were first inclined to look upon tins phago 
eytosis as evidence of lufectioua mjurv of the red cells A stieptococcus had 
been cuUuied from the heart blood of our fiist case and great numbers of 
chained cocci were seen in sections from the pulmonary lesions The pul 
monary changes in Case II were very similir to those of the original case 
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and like them contained a stieptococcus In Case IV death was due to 
tubeieulosis But in Case III there was no evidence of infection yet heie also 
theie IS active phagocytic desti notion of the led cells in the great leticulo 
endothelial centeis Despite the jiresence of nieniscocytosis this patient pre 
sented no evidences of “sickle cell anemia ” It would appeal, then, that 
phagocytic destruction of the led cells may oecui in the absence of any cti 
dent infection and that it may also oceui without producing any of the usual 
clinical evidences of anemia Meniseocytosis and endothebal erythrophago 
cytosis constitute, peihaps, anatomic expiessions of a fundamental blood 
dysciasia accompanied by oi dependent upon the piesence in the plasma of 
a body inimical to its own red cells The hypothesis offeis a lational basis 
foi the explanation of the unquestioned mheritability of the condition Given 
an individual thus constituted, we may explain such phagocytic destructiou 
of the red cells as is found in Case III, we maj' explain also the hypeiplasia 
of the bone mariow obseived in oui cases and lepoited also by Svden 
stiickei and by Huck Such hvpeiplasia may compensate foi the constant 
diain upon the foimatne cells and so maintain uoimal values foi the cir 
dilating blood But in some cases it is unable to do this The individual 
must then accustom himself to a loneied eiytlnocytic volume He is liandi 
capped under conditions of special stiess and falls leady piey to the attack 
of toxic 01 infectious noxa The siuinisingly high hospital admittance late 
foi individuals m the thud decade of life may indicate that at this age 
peiiod the bone mairow begins to fail uudei the buiden of its yeais of nork 
hvpertiophy So we find in Case IV the gelatinous maiiow of old age oi 
long continued exhaustion making its appeal ance m a young man The fatal 
illness in this case would haidlj be expected to pioduce such extieme es.haus 
tion of the mariow undei oidmary conditions 

The inci eased eholesteiol content of the blood is of consideiable inteiest 
Several of oui high values weie obtained in piieipeial women, but similar fig 
uies weie found in othei adult patients, and also in childien who weie fiee of 
complaint although definitely anemic This high level contrasts shaiply 
with the loweied values common in othei anemias and paiticularly with that 
found 111 peinicious anemia It might be suggested that in view of the anti 
hemolytic piopeity of eholesteiol the mciease in its amount in the blood ma) 
repiesent some reaction of defense against the activ'e eiythiophagocvtosis 
The validity of snch a theoij^ would, howev'ei, be laised in question from the 
fact that an aigument essentially the opposite has been advanced to expHi'^ 
the inci eased blood desti uction in peinicious anemia 

The general relationship of sickle cell anemia to othei diseases of a 
similar natuie is not yet established Undei the designation of “Heiimks 
Anemia” Ward has suggested the inclusion of the disease as one type form 
in his “Anemias of the Hemolytic Jaundice Gioup His papei deve ops 
the conception of a gioup of diseases dependent funddinentally on a con 
genital oi heieditaij plasma detect In at least some menibeis of the gioofi 
the abnoimality of the plasma consists in the piesence theiein of an au^^^ 
agglutinin Whatevei its natuie, the plasma defect leiideis tlie red ce^^ 
“more pi one to desti uetion, either by the noimal mechanism o po 
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lieiiioljhii, 01 bj jilia^oc} tons, oi by both ” In hemolytic jauiulice there n. 
uU almost purel} henioljtic inemia, m “Malin’s sjndrome, ’ an almost piirelj 
plntocjtio aneinn, iihile both tjpes of cell destruction are piesent in Her 
rick’s anemia Oufsitie liemoljtie jaundice, Ward has been able to collect 
but feu cases illiistratn e of his ti pc forms but liis conception is interesting 
Certamlj, in Hie holit ot our picscnt Knouledgc Herrick's or sickle cell 
anemia seems, despite its diveigences, iiioic closelj allied to liemoljtic jaundice 
linn to aiy other common}} lecogtmLd sindioiue 
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A COilBINED DILUTING AND STAINING FLUID FOR DIFFERENTIAL 
LEUCOCYTE COUNTS IN THE COUNTING CHAMBER* 


By Daniel Nicholson,! Winnipeg, Canad^' 


/ 


T he most widely used method for diffeiential leucocyte counts is the 
spi ending of a diop of blood on a glass slide which is examined under 
the micioscope A great eoueentiation of polymoiphonucleai cells will be 
found at the margin and at the end of the smeai Alany authoiities lecom 
mend examining in a zigzag manner acioss the slide so as to take in tbe 
polymorphs at the edge and Ijmphoeytes m the center of the smeai No 
suggestion is made legaiding how fai one should go into the body of tbe 
smeai wheie most lymphocytes aie met A woiker who examines haK an 
inch mto the body of the smear will obtain a higher lymphocyte percentage 
than one who examines in only a quarter of an inch Some lecommend exam 
ining light acioss the slide By any of these methods the accumulation of 
polymoiphonucleai cells at the end is left out entirely so that an accuiate 
differential count- is impossible In the covei glass spieads the distribution 
of the leucocytes is moie uniform but for some reason, perhaps because of 
technical difficulties, this method, although it originated many yeais ago, bas 
never been geneially adopted 

The cells in the counting chamber are evenly distributed and if a satis 
factory stain is mixed with the ddutmg fluid one can distmguish the diffeient 
forms of leucocytes and so make a differential count 

Diingei used % per cent eosm in 10 per cent acetone to stain the eosino 
philes in the counting chambei Later Di Stitt in the sixth edition of bis e\ 
cellent textbook on piactieal bacteiiology used Giemsa’s stain added to a 
iveak neutral formalin solution, as a combined dilutmg and staining fluid for 
leucocytes With this, the leucocytes Aveie well stained but had a fuzzy out 
line and the red cells ivere only partially laked The pioeeduie is omitted ni 
the seventh edition of this textbook 

Fiequently a clinician requires a total and diffeiential leucocyte count 
from the one patient without any mfoi-mation regaidmg the led cells 
the counting chamber method rve could make a total count of then number 
pel cubic millimetei and by examining fifty microscopic fields undei tbe 
high power lens, an accurate estimate of the vaiious types of cells could be 
made Thus the total and difterential leucocyte count could be done m less 
than half the time required by our present methods 

There are many difficulties in obtammg an ideal combined dilutmg n 
staining fluid There must be no clottmg or clumping of the blood 
led cells have to be hemolyzed or rendered transparent The fluid mus 
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hold the stain in solution in sufficient concentration that it will stain the 
cells in a few minutes in such a manner that the vaiious types may be recog 
uized It must have a specific gravity less than the cells or thej will float 
about instead of resting on the bottom of the counting chamber Each one 
of these retjuirements can be readily obtained singly but I have spent many 
hours indeed trying to find a fluid that iiould eonibine all these features 
The most convenient and maternl saving technic I have found is Place 
a large drop of the diluting fluid on a glass elide under the low power 
of the microscope Add a small drop of blood bj means of a platinum loop 
and notice if there la anv clumping of the cells coagulation of the protein 
or hemoljtio bleaching action on the red cells If no clumping of the cells 
or clotting of the protein tabes jilace and the led cells become invisible but 



rvc 1 — Photomicroffraph of tho end of a blood *101080 Note the larse collectloos of polymorphs 
Avhlch appear as smalt dark circles and the scarclt> of these cells farther In. 

the leucocytes remain uninjured, place two more large drops on a glass 
slide To one add a small amount of nuclear stain bj means of a toothpick 
and note the intensity of the solution seen under the microscope as a test 
of solubility Treat the second drop with a cytoplasmic gianulai stain such 
as cosin or acid fuchsm and observe m the same nnnnei AIix a part of 
each drop and if a precipitate ocems it can be readily seen under the micro 
scope To all three drops add a loopful of blood and observe the degree of 
staining under the microscope I tried all the possible combinations I could 
think of in this manner This technic is verj simple rapid and satisfactory 
If clumping did not take place and some staining of the cells occurred, I 
made Yiq, 14, 1/2 and 1 per cent dilution of the powdered stain in the hluug 
fluid and used it to dilute the blood in the leucoejte pipette Here I might 
mention that if oue is not using a dilution pipette of this tjpe constantly it 
13 difficult to draw the blood up to the correct mark and no farther If it 
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IS cliawn up faitliei and blown back, a coating lemains on the tube which 
makes foi inaccuiacy I have spent consideiable thought on a pipette to 
overcome this and of couise a syiinge aiiangement suggested itself very 
soon I found out latex that Pappenheim had bi ought one out on this prm 
ciple in 1910 It was not satisfaetoiy because the boie of the pipette is 
so small compaied with that of the syringe that, with the slightest sviiiige 
movement, the blood moves quite lapidly and is liable to pass the inaik To 
oveicome this, I devised a bevelled lowei end of the syimge so that bj^ tuni 
mg it, a very slight backward movement, just enough to diaw up the column 
of blood sloivly, is obtained Foi the diluting fluid the syiinge may be cliawii 
back in the ordinai'y way The eiior of not being able to stop exactly at 
the uppei maik causes only oiie-twentieth the eiioi of a miss at the lowei 
mark 

With the diluted blood in the pipette, attei one minute’s shaking 1 









Ifie 2 — Piecision leHcocjte pipette Ftg 1 Assembled F\q 3 The cap 
pioximal end which when turned produces a slow and steady backwaid motion PW ^ 
cross section of the pipette To obtain a vacuum the thumb must be placed on the Knou 
while the cap is drawn back 


placed a drop lu the couutmg chambei and examined it undei the micro 
scope at mteivals of thiee, five, teu, and fifteen minutes fiom the time of 
filling the pipette, lecoidmg the results iii each case 

The best hemolytic substances I found weie saponin and sapotoxin hut 
the stains dissolved m them did not pioduce a cleai-cut outline of the cells 
All the benzine substances were tiied but as they weie veiy pool stam 
solvents they had to be given up Wateiy solutions did not hold many o 
the stains well and any substance which merely piodiices a luptiue of the 
envelope of the led cells was unsatisfactory because the luptuied fragments 
partly stamed, weie strewn about the micioscopic field and obscured the 
view of the leucocytes 

The most satisfaetoiy type of fluid is one which dissolves out oi len 
the pigment in the led cells tianspaient Acetone will do this and will mrc 
with watei A 10 pei cent wateiy solution will make led cells tiauspaieo 
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but over 25 pei ceut will coagulate the blood It will not hold the eosm 
methjlene blue stains like Wright’s and Jeniiei’s stam solution, in suffi 
cieut concentration to dje the cells but uiU hold Giemsi s stain The pre 
pared stain contains alcohol and glycerin which retard the action of the 
acetone on the red cells so that it is necessarj to make an increase of the 
acetone up to 20 pei cent to obt uii the desired bleaching on the red cells 
When these solutions are mixed a slight pieeipitate occuin which does not 
interfere with the examination but mai be remoied b\ decanting the super 
natent fluid one hour aftei the stain is added to the acetone solution 

Of all the combinations of ddutiiv md stiiinn„ fluids I ha^e tued 6 pei 
cent Giemsa’s stain in 20 per cent acetone is the most satisfictor\ Keep the 



Pie 3 — \ppcanmcc of white cells In the countlnc chuniber under the high power lens when 
6 per cent Glcntaa a tain in '0 per cent action is used as a diluting fiuld 

pure Giemsa’s stain m one bottle and 20 per cent acetone in distilled watei m 
another Before making a count add 0 6 c c of Giemsa s htain to 10 c c of 
the 20 per cent acetone 

As a distillmo fluid it rciidei's tbc led cells transparent in fne to ten miu 
utes This can be deteimined bj watching a ch inge in the bulb of the pipette 
from opaque to transparent After shaking the pipette a drop of tlie contents 
i-s placed m the counting cliamber and evammetl under tlie iiioh dry lens with 
'1 full light and the condenser slightly doxin That most important part of the 
cell the nucleus stands out \crj clearU One can readilj differentiTte the 
joung, solid U shaped nucleits from the mature segmented ones This is impor 
tant in the Arneth or tlie modified Schilling counts The mononuclears show a 
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very faint cell outline The eosinophiles can be distinguished by then red 
dish cytoplasm Ci-ystals of the stain are seen but they do not obseme the 
view of the cells The blood platelets are faintly stained and may be seen m 
clumps The fluid will keep one day, after which time it stains nioie slowlj 
It IS not without its faults and drawbacks however At least five min 
utes are required for the solution of the led cells and the staining of the 
white cells The pipettes and counting chambei must be sciupulonsly clean 
If the faintest trace of acid i caches the solution the led cells take on a pink 
ish stam and the nuclei of the leucocytes aie veiy faint This is the common 
est cause of failuie as fiequently a tiace of acetic acid lemaius in the pipette 
This acid leaetion can be recognized by noting a change in coloi of the dilut 
ing fluid from deep puiple to a greenish blue in the bulb of the pipette 

If the faintest tiace of alkali becomes mixed with the fluid, the giainiles 
of the eosmophiles will be greenish oi if the alkali is stioiig they will lemam 
altogether unstained The acetone evapoiates moie rapidly than a watery 
solution ivould, but a total and dilteiential count can be easily done before 
the evaporation will impair the result The solution is not a peimanent one 
The Giemsa’s stain must be added to the 20 per cent acetone solution daily 
It would be an important advance to obtain a combined diluting and 
staining fluid that would not leqinie such exacting precautions While ue 
are waiting for this, the difficulties mentioned can with a little caie be over 
come and one can make a leliable difteiential leucocyte, oi modified Anieth 
count almost as quickly as doing an estimation of the total leucocvtes 

SUJrUARY 

1 The leucocytes aie not evenly distributed on a glass slide and it is 
impossible to do an accurate difteiential count of them by this method 

2 The leucocytes are evenlj^ distiibuted in tlie counting chambei and if 
6 per cent Giemsa’s stain in 20 per cent acetone is used as a diluting fluid 
the led cells are lendeied tianspaient and the leucocytes well stained so that 
a differential count can be made undei the high power lens 

3 Even faint traces of acid oi alkali interfere with the staining 

4 A fresh mixture of Giemsa’s stain and acetone solution must be made 
daily 

DISCUSSION 

A H Sanford — Dr Nicholson asked me to open the discussion, but after rcadino 
and hearing his paper I feel there is very little to saj, as he has covered the ground so thor 
oughly He has pointed out the needs of the methods, and also the difficulties encountert^^ 
Theie is one matter that might be mentioned iclative to pipettes For a 
years I have been interested in improvements of hemocytometer pipettes The pipette ma^ 
for A H Thomas Co according to the design of Mr Tienner is attracting attention ^ 
ceutly I have also received from England an automatic pipette, the Piney pipette, nia e 
Hawskley A Sons, London, England, nliieli is apparently very accurate 
Dr Nicholson’s ingenious method is worth a trial by all of us 

S F Stout — I have for many years felt little confidence in differential coim^ 
made on slide smears The Germans have alvvajs insisted that cover slip 
and some writers in this country prefer their use I have for years where a critical m 
tial count was necessary, made the count of the percentage of polymorphonuclears 
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counting chamber Horo tho best distribution of cells may be found The nuclei, are readily 
distinguished by the high drj power with the dilute acctir acid and careful counts with this 
mcUiod ha\o shoivn tho inaccuracy of tho slidc-smcars I nni very much pleased to have 
heard Ur Nicliolson’s paper and feel auro it is an important advance in the interests of 
accuracy as well as a time saver 

Dr F W Sartmaix, — This method is very interesting I think this Society could well 
emphasize, as a Society, gome of the points Dr Nicholson has made la regard to these counts 

Why IS it that 90 per cent perhaps 9o per cent of our students count by this sbde 
method! \Vlij aro they not shown tho cover slip method! ’SVhen they do know the cover 
hp method they do not use it 

How does this work on spinal fluid! It sounds as though it might work I would like 
to know how long the cells will keep m the pipette Could we draw the blood this monung 
and several hours later do tho count and get satisfactorj re ults? 

Dr Otto Lovyy — It seems to me that m the discussion some stress was laid upon 
whether it would be easier to do tlua tliau the shdo method I think that in our organiza 
tion we should place accuracy above rapiditi That is about all I have to sa> I wish to 
complement Dr Nicholson on his woik 

Dr Fh\hp HxUlowit — Sir Almroth Wnglit in his book The TtckntQve of the Teat and 
Capillary Glass Tube emphasized the inaccuracy of the usual sbde method because the poljs 
would be unequally spread if tho spreader were not perfectU jlaue lie his developed a 
technic whereby the smears aro made uniform Ho takes a slide splits it in two and meas 
ures carofull} that particular sbde It hoe to bo pcrfoctlj plane One sometimes has to 
exaiame perhaps a whole gross of slides before flnding one that is suitable Once that ideal 
spreader is found it la eniplo>ed for making ill smears, thus doing away with the defects of 
having an uneven smear There i^ another item to bi taken into consideration in blood 
counting and that is tho question of rapidity It is a matter of importance in ho pital work 
where a great many examinations have to be male lo insure that tho work is turned out 
quickly and efficiently tho method has to be siiwpU and easily taught to tho tcclinicion Any 
method that will conapbeato tlie matter will not be feasible If as Hr Nicholson proposes 
It would bo at tho same tune accurate nuJ oas> to cairv out then it would certainly be an 
advantage to use this method 

Hr '\tchalsQn (closing) — Differential counts in the ciuntmg chamber and cover glass 
preparation do not vary very much if many rolls aie e muted on the cover glass There is a 
much greater variation in counts done bj th sbJr method frequently with good techni 
Clans tho polynudears will vary 20 per cent \\ith ony methed we have tho difference in 
clasaiflcation Some will call the Irmphoc'to with a moderate rmg of cytoplasm, a large 
mononuclear others will call the young form of pobmorph with solid nucleus, that is well 
Indented, a large mononuclear and so forth If one could find a fluid that would produce 
an oxidase reaction this difficulty would bo largely overcome The fluid works very well in 
doing a coU count on spinal fluid In blood counts done away from tho laboratory, tho cells 
show well after the diluted blood regains in the pipette three or four hours After that time 
the cytoplasm of the cells becomes rather deeply stained. 



ON THE TOXICITY OF TETRAETHYL LEAD AND INORGANIC 

LEAD SALTS" 


By Robert A Kehoe, MD, Cincinnati, Ohio 


I INTRODUCTION 

I N THE couise of studies ou lead poisoning the toxicity of tetiaetliyl lead 
has been detei mined in the case of labbits, and a comparison has been 
made with the toxicity of othei and eommonei lead compounds The details 
of the method of study aie included heieiii, and in addition to the data on 
the toxicity, ceitam impoitaut actions of tetiaethyl lead, aie piesented 
1 It IS capable of diieet absoiption in lethal cpiantities thiough tbe 
intact slan of rabbits 

2 Its toxicity varies little fiom that of othei and watei soluble lead 
compounds This fact indicates that its toxicity is a function of the lead, 
and not of any peculiai qualities ehaiaeteiistic of the compound 

H MATERIALS 

Comnieieial tetiaethyl lead was carefully puiifled by st'-am distillation 
to water white clarity and constant specific gravity The othei chemicals 
were the best quality, chemically pure materials obtainable 

The animals weie healthy rabbits of various ages and sizes, from com 
plete maturity down They were kept undei the best possible laboratoiy 
conditions as to food and hygienic conditions 

HI EXPERIMENTAL METHODS 

The toxicity of tetiaethyl lead was determined on the basis of intra 
venous, oial, cutaneous and lespiratoiy administration It was piepaied foi 
intravenous injection by dissolving it in sterile cotton-seed od, so that 1 cc 
lepieseuted 0 01 c c tetiaethyl lead Injection was made veiy slowly so as 
to avoid gloss pulmonary embolism 

Cutaneous admimstiation was made aftei caiefuUy clipping the hair 
from the belly, without injuij to the skm t The animal was then placed m 
a hood, with the head directed into the source of an supply, and strong 
ventilation was employed until the treated area appeared to be dry This 
was found to lequiie at least an hour The animal was then removed from 
the hood and put mto a well ventilated cage for observation 

The material was introduced into the alimentary tiact bv dropping 

‘From the Elchbers Laboratory of Physiology University of Cincinnati Cincinnati 
Received for publication September 24 1926 

Tit was found inadvisable to sha\e the skin because of the l‘lt''1105’°‘^ ®(_jgr/erc 
juries and more Important because moistening and soaping tlie skin were founa 
sei iousl> with absorption 
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required amount directly luto tie open mouth of the animal No difBciiltj 
was experienced in causing the animal to s« allow the entire dose 

Inhalation studies were made in whieh -nr was babbled tliiough tetra 
ethyl lead and ini\ed nith fresh air, the mixtme being passed through tight 
cages containing animals, in such a manner as to subject the animals to known 
concentrations of tetraethjl lead aapoi The apparatus foi this puipose con 
sisted of a metal box, the metal and glass front of w Inch w as fastened on with 
nuts a rubber gasket serving to make a tight enclosure An inlet tube was 
arranged in the top at one side and an outlet tube at the opposite side Air 
was passed thiougli the cage at the rate of 5 liters per minute this an being 
admixed with a varjing quanfiti of air satuiated nith tetraethjl lead aapoi 



Fie 1 — Arrangement of apparatus for Inhalation experiment 


The volumes of fresh air and of aii saturated uith tetraethyl lead \tere 
measured by means of carefully calibrated flowmeters Admixture was ac 
eomphshed by jomiug the tuo tubes couveyuigr them with a Y tube and 
leading them thus into the co^e Calculations of the lead concentration in 
the air were made fioni the previously determined lead content of unit \ol 
limes of air saturated with tetraetiiy I lead at the temperature of the experi 
ment The apparatus used is illustrated lu Fig 1 The entire operation of 
this espemueut was carried out ni a hood with strong forced ventilation 
The animals weie exposed daily for a period of not to exceed six hours, no 
food or water bemg furnished them during the period of exposure 

The toxicity of lead nitrate and lead chloride foi rabbits was compared 
with that of tetraethyl lead b\ their admiuLstratioii intravenously 
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Aftei treatment m the vaiious ivays of the experiment, the animals Mere 
observed for the appearance of symptoms Ceitain signs and symptoms ap 
peared which came to he recognized as characteristic of acute poisoning 
In case death occur red, the tissues were carefully examined for abiior 
malities of all kinds Certain characteristic pathologic changes were found, 
these being associated at times with other lesions unrelated to those expen 
mentally induced 

From the clinical and postmortem observations it became possible early 
m the course of the experiments to determine whether death of the animal 
had been brought about wholly by the poison itself or whether it bad been 
caused in part by previously existmg disease or experimental accident 

IV EXPERIMENTS AND DATA 

1 Inti avenous Injection of Tetiaethyl Lead — review of the protocols 
shows the first symptoms appearing in about an hour after the injection of 
lethal doses of tetiaethyl lead At first there is an increase in respiration, 
and the animal moves about Then there is a slowing of the respiratory rate 
At this time the animal usually sits quietly as if asleep, arousing occasionallj' 
When he moves, muscular incoordination is observed The general depies 
sion increases and as a terminal manifestation a slight convulsion usuallj 
occurs Death results in from four to twelve hours, dependent upon the 
dose administered, respiiatoiy paralysis being the immediate cause 

The pathologic findings are set forth in the following necropsy protocol 
Kabbit No 27 — 2 7 kilo, dead ten hours after mjection The lungs are 
edematous and there are numerous petechial hemorrhages No infarction is 
present The abdominal viscera show general capillary dilatation The right 
heart is hugely dilated, the left ventricle being contracted The pylorus ot 
the stomach is very strongly contracted The upper small intestine filled 
Avith mucoid, ivatery, yellowish licjuid, slightly blood stained in one or two 
coils The mucosa is almost completely eroded The large mtestine is unaf- 
fected The kidneys shoiv no gross abnormality The liver is dark red, the 
maikmgs are indistinct, and there is general cloudy sivelling The brain is 
more than normally friable, and there is considerable excess fluid at the base 
beneath the dura 

The degree of mjuiy to the organs vanes ivith the dosage, and espe 
cially Avith the time which elapses betiveen administration and death 
fact, edema of the brain cannot be detected in an animal ivliich dies quicUv 
Otherwise the above pathologic findings are constant and characteristic 
Table I shows the results of varymg dosages of tetraethyl lead m cotton 
seed oil (1 c c =c= 0 04 cc Pb(Et) 4 ) mjected intravenously When t e 
solution IS injected pulmonary infaicts are often produced If injection 
made too rapidly, large emboli bring about death quickly If injection ^ 
made very sloivly either very small infarcts or none develop, and the annua 
dies 01 survives according to the size of the dose 
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Table I 


TABBIT 

1 WEIGHT 

1 IHJSAQE OP PB (ET) | 

1 RESULT 

18 

16 kilo 

0 004 C.C 1 

1 Survived 

19 

1 9 kilo 

0 01 C C 1 

Survived 

20 

14 kilo 

0 02 C.C 

Survived 

24 

2 8 kilo 

' 0 033 c c 1 

Survived 

2o 

3 0 kilo 

0 04 cc. 

Death in live minutes 

27 

2 7 kilo 

0 04 c c 1 

Death approx, 10 hours 

23 

2 3 kilo 

1 004 cc ' 

Death approx 12 hours 

33 1 

2 8 kilo 

1 0 03 c c 1 

Sumved 


Pulmonary embolism 


The abo^e data show that annuals of about 3 kilo are uniforaily killed 
by doses of appioximatel> 0 04 ec Pb (Et) 4 g^^en intravenously Calculating 
on the basis of a specific graMt> of 16591 for Pb(Et) 4 , the lethal dose per 
kilo, in teinis of Pb is approximately 0 014 gm 

2 Cutaneous Application of Tetraethyl Lead — This method of adminis 
tration eliminates anj factor other than the direct toxic effect of tetraethyl 
lead The symptoms, houe\er are those preMously described, plus a sinking 
increase 111 peristaltic action Msible through the abdominal wall within a few 
minutes after treatment There is usuallj bladder irritation as well, small 
quantities of urine being \oided frequently 

At uecropsj the lungs are found to be normal or onl> moderately con 
gested and the abdominal wall at the site of appbcation is thick with subcu 
taneous edema Otherwise the pathologic changes are identical with those 
produced by intravenous injection 

Table 11 shous tJie results of the cutaneous treatment of a series of am 
mals with pure tetraethyl lead It ina\ be seen that there is little variation 
in susceptibility to a single large dose of the compound 


Table H 


RABBIT 

1 wEranr 

[ DOSAGE OF PB(Err) | 

1 RESULT 

36 

2 4 kilo 

0 4 c c 1 

Survived 

40 

2 0 kilo 

00 cc. 1 

Survived 

G9 

1 4 kilo 

10 c c 

Death m 24 hours 

70 1 

1 4 kilo 

10 c c. 

Death m 24 hours 

71 

1 3 kilo 

10 cc 

Death in 24 hours 

124 

1,5 kilo 

10 c c 

Death in 24 hours 

72 1 

15 kJo 

0 75 cc 

Survived 

73 

1 6 kilo 

0 75 cc 

Survived 

74 

16 Idlo 

0 75 cc 

Survived 

120 

2 0 kilo 

1 5 c c 1 

Death in 24 hours 


It IS seen from Table II that four animals weighing about 1 5 kilo died 
nhen treated with 1 cc while three animals of approximately the same 
Height receiMiig 0 75 cc surM\ed It is scarcely worth while to sacrifice 
other annuals to attempt a refinement of these results Considering the un 
avoidable %ariatioE m animals, and the -variation m absorbing surface which 
must occur lu such an experiment the lethal dose for animals of this si 2 c is 
well defined The above data indicate that the lethal dose of tetraethyl lead 
for rabbits when applied cutaneously is approximately 0 7 c c per kilo This 
calculated in terras of Pb per kilo is equivalent to 0 7 gm 
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3 Oial Administ'i ation of Tetiaetliyl Lead — When tetiaethyl lead is 
given by mouth the symptoms and signs of illness and the pathologic lesions 
which appeal aie the same as those described above The process appears 
to be a little slower, however None of the animals so treated died m less 
than two days, and one survived foi five days 

Table III shows the results of the evpeiiments 


Table III 


RABBIT 

WEIGHT 

DOSAGE OP pb(et), 

RESULT 

37 

2 7 kilo 

0 04 c c (m oil) 

No illness 

60 

2 0 kilo 

01 c c (undiluted) 

111 Survived 

54 

1 6 kilo 

0 2 c e (undiluted) 

Died in 5 days 

48 

1 8 kilo 

0 3 c c (undiluted) 

Died in 2 days 


The lethal dose by mouth calculated from the above data is appioxi 
mately 0 12 c c Pb(Et )4 per kilo, or about 0 12 gm pei kilo in terms of Pb 
4 The Inhalation of Tetiaethyl Lead — ^Death of expeiimental animals 
from tetiaethyl lead poisoning occurs most rapidly if the material is inhaled 
in high concentration The saturated vapor of tetraethvl lead may produce 
death in two hours The same symptoms of poisoning are seen as have been 
described, but they develop with surprising suddenness 

The most marked variation in pathology seen in animals treated m this 
way IS in the nasal mucosa, which is red, swollen and covered with an adher 
ent frothy fluid The tiachea and bronchi show no corresponding condition, 
and the lungs show little edema In these animals the liver shows, much less 
congestion and cloudy swelling, and the central nervous system is not grossly 
abnormal Again the most striking lesion is found in the duodenum, which 
piesents the same characteristic appearance previously described 

Table IV shows the results of studies m which rabbits were exposed to 
varying concentrations of tetraethyl lead vapor in air 


Table IV 


RABBIT 

WEIGHT 

1 FIsOW PER MINUTE THPOUGH CAGE 

RESULT 

PUPE AIR 

AIR SAT WITH PB(ET), 

3 

1 5 kilo 

none 

50 L 

Death in 2 hours 

6 

1 2 kilo 

5 L 

05 L 

Death in 6 hours 

11 

1 6 kilo 

5 L 

0 25L 

Death 3rd day 

16 

3 3 kilo 

5 L 

0 20L 

Death 3rd day 

38 

3 4 kilo ' 

5 L 

0 15L 

Survi\ed T-fter 140 da>s 

32 

2 5 kilo 1 

5 L 

OlOL 

Died 100 days 


The above table shows the concentration of tetraethyl lead vapoi letha 
for labbits to be about 1 part of saturated vapoi of tetraethyl lead m 26 parts 
air by volume This is equivalent to 0 175 mg Pb per liter of an (1 
of saturated vapor = 0 00456 gm Pb at 25° ) The amount of lead vhm i 
actually passes through the lungs of the animal under conditions 
duce death in thi ee days is not capable of accui ate determination u 
latmg, however, on the approximate value of 20 liters pei hour air 
tion, the animal was exposed to about 63 milligrams lead as Pb One su 
animal contained 32 10 milligrams at death 
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5 Intiavenous Admimiti atwn of Lead Chlonde —'iha results obtained 
bj the intravenous injection of lead salts into rabbits are quite variable 
There is a considerable variation m suseeptibility of the animals, as well as 
a degree of uncertainty as to the local behanoi of the injected solution 
Symptoms of prostration usuallj appear quickly and the animal maj 
die suddenlj withm fifteen minutes to an hour after injection As a general 
thing some degree of recovei y takes place onlj to be f oUon ed in fatal cases 
after a variable period of time by n ealiness, museulir incoordination, dron si 
ness, and finally death The latter course has been taken as the indication 
of general toxicity of the lead compound The sudden deaths, almost imme 
diately after injection aie the expression of some change occasioned by the 
intravenous method of administration That changes in the blood may occur 
IS shottn by the frequeuev vuth nbieh thrombosis occurs at the site of the 
injection, and while such injection is under way 

The pathology seen in animals dying after the elapse of several hours 
following the injection of lead chloride oi lead nitrate is confined almost 
exclusiveh to the circulatory system and the Indnevs The heart is enor 
mously dilated (m one ciso the heart spontaneoiislv ruptured) and there is a 
dilatation of the eapiUaues with petechial hcmoirhages m the lungs and kid 
neys The lungs aie edematous, and the kidneys nsuallv show oloudv swell 
mg The intense duodenal erosion in tetiaefhvl lead poisoning is absent 
There is consideiable inyection of the intestinal mucosa, however, and a wa 
tery diarrhea often gives evidence of intestinal irritation before death 
Table V illustrates the variabilitv of results and points out approsi 
luately the lethal dose of lead chloride tPbCl ) 


Tabie v 


RABBIT 

TmOUT 

dosage of PBCh 

(I cc— t. UO ) 

REStTLX 

43 

1 84 kilo 

50 mg 

No iJlittiS Survived 

41 

1S8 kilo 

mg 

Died in 12 hours 

45 

1 70 kilo 

20 mg 

Sur\^v ed 

154 


20 mg 

Survived 

5v. 

1 04 kilo 

2t» mg 

\ cnous tlironiboua of ear Survived 

147 


2> mg 

Died in 41 hours 

174 


2o mg 

Survived 

01 

1 64 kilo 

30 mg 

Diarrhea Venous thrombosis Survived 

170 

2 44 kilo 

3o mg 

Survived 

17S 

2 3 kilo 

40 mg 

Died m 2o minutes 

ISO 

I 72 kilo 

40 tag 

Survived 

1S7 

163 kilo 

40 mg 

Sumved 

ID 

1 72 kilo 

40 mg 

Died in 14 hours 

ISO 



Died la 24 hours 

190 

1 62 kilo 

45 mg 

Died in 65 hours 


141 kilo 

45 mg 

Died in 3 to 4 hours 

102 

177 kilo 

45 mg 

Very dl Survived 


There is some indication in the above table that young animals are less 
susceptible to a sm„le large dose of the lead salt than are older animals 
There arc probably one or more other factors which iiiSucnce the result and 
which are not fully understood Although death oecm-s oceasionalh fiom 
smaller quantities, a dose of 0 (MO to 0045 „m of PbCI is icqiiired to kill the 
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average labbit of 1 5 to 2 0 kilograms This is equivalent to from 0 020 gm 
to 0 030 gm pel kilo, oi in terms of Pb, 0 015 gm to 0 022 gm per kilo Essen 
tially the same lesults aie obtained when PbNOs is used 


V DISCUSSION 

The foregomg experiments show a close similanty in the toxicity of 
tetzaethyl lead as compaied with lead chloride, under conditions m which 
the amount of lead in the ciieulatoiy system is capable of accurate control, 
namely, intravenous administiation The similaiity in toxicity is so close as 
to wairant the conclusion that toxicity is a function of the common constitu 
ent of the two compounds, i e , lead The toxicity of heavy metals has long 
been believed to be due to the coagulation of piotems Tetraethyl lead has 
little or no such property, j^et it is as toxic as lead salts which have There 
IS a delay, howevei, in the appearance of toxicity' This delay suggests that 
something happens to tetraethyl lead in the body which bungs about a 
toxicity which is not oiiginally present There are sufficient evidences that 
tetiaethyl lead bieaks down with fan lapidity in the tissues to yield water 
soluble compounds, t which may be tiiethyl compounds, ox inorgamc salts 
It IS piobable that its toxicity is due largely to these decomposition products 
and that its delayed toxicity as compaied with lead salts is due to the rate 
of decomposition, which does not allow the development of immediately high 
concentrations of active lead compounds 

Howevei, any advantages to the animal which arise from the relatively 
nontoxic character of tetiaethyl lead as such, are almost counteibalanced by 
the fat soluble chaiactei of the compound, which allows its selective loealiza 
tion in such tissues as will be most affected by it, namely, the neivous tissues 
Poi this reason, tetraethyl lead poisoning is, essentially, a central neivous 
system intoxication 


VI SUMMARY 


The toxicity of tetraethyl lead has been determined foi labbits for the 


various methods of administration 

2 Comparison of the toxicity of tetiaethyl lead with an inorganic lead 
salt indicates that its toxicity is a function of its lead content 

3 An explanation of the delayed effect of tetraethyl lead, as compared 
with salts of lead is offeied in that it is suggested that tetraethyl lead owes 
its toxicity to a decomposition reaction which produces water soluble com 


pounds of lead which aie capable of coagulating pioteins 

•The delaj m toxicitj is seen in the skin where a condition ’■esembhnff 
appears several dajs after tetraethyl lead has been applied Also acute symptoms 
slowI> even after intravenous administiation of manj times the lethal dose 

tEvidences of decomposition of tetraeUiyl lead are seen when it reagents 

is excreted in the urine in a form fiom which it Is precipitated quantitatively oy 
which do not attack tetraethjl lead 



THE CHLORIDE CONTEXT OF CANNED SAtJEREKAUT^ 


BT NUbUN E bTARK A B iLVDIfcON, AVisc 


I N CONNECTION with au Jiivestigition b\ Dr Wilhani S Aliddleton of tlus 
hospital into the therapeutit use of sauerl raut in cases of Tomiting ^ a 
request came to the chemical Hboratorv to determine the chloride content of 
the brand of kraut used in the hospital and of one or two others on the local 
market, for companson No fibres seemed to be a\ailable on this subject 
When we had iiNorked out a suitable technic to meet this rather unusual 
request, vre found such a sur^iriiing sJnlJlarJt^ m salt content of the first 
three samples tested that ive became interested m s\stematicallv studying 
enough more brands to determme nbether this similarity was accidental oi 
whether canned sauerkraut conforms to a definite standard that can he de 
pended upon for general dietarv considerations 

s/ We determined chlondes therefore m eleven different cans which in 
eluded eight separate brands in file analrzmg both juice and solid, and in 
the remamder juice onlv By this time the yerv sh^ht variations in figures 
made it appear ey ident that a fairh constant recipe must be followed bjr 
the canners, and since completing our sfudv yye have learned that there is 
indeed a federal standard regulating the proportion of salt to be put into 
this commoditj 

la Pood Inspection Decision 196 from the Inited States Department of 
Agriculture the foUoyving reyised and amended definition and standard for 
sauerkraut was adopted bv the Joint Committee on Definitions and Stand 
ards composed of representativts of tht I nited States Department of Agn 
culture, the Association of American Dairy Food and Drug Officials and the 
Association of Official Agricultural Chemist'* at its meeting Jul> 13 to 17, 
1925 

‘Sauerkraut is the • * • product • • « obtained by full fer 
mentation * * * of properh prepared cabbage in the presence of not 
less than two per cent (2 per cent; uor more than three per cent (3 per 
cent) of salt * • *’ 

In our analyses we actually found the salt content (total chlondes ex 
pressed as NaCl) to range between about 15 per cent and 2 2 per cent witb 
as great variations between two cans from different shipments of the same 
brands as between different brands These discrepancies could easilj be ac 
counted for bj uneven mixing and settling out m bulk handbng of such 
materials It was the imifonuitv rather than the differences that lai 
pressed us 

The analyses were made by the direct silyer titration method of White 
horn* for ehlonde determinations in blood and unne adapting the details to 
the material at hand Juice and kraut were first separated as well as pos 
sible ju st bv thorough draining yvith the kraut pressed down under a plate 

Uie Sarah Workman Lsboratorj of Phrafoloelcal Chemljtrj in the State of 
Wl5«>iuio General Ho£»ital, itadlson. WLconsln. 

Pecelrej for pubUcatlon Nov mber 4 19 ff 
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Table I 

Ohloeide Content op Canned Saueenraut 

Three Brands from Nationally Known Distributors, and Five 
fiom Aloie Local (Wisconsin) Packers 


WT AND 

VOL OP 0*' 


F, (a) 

S’, (b) 

E 

B 



303 

c e 

323 

g 

316 

c c 

389 

g 

380 

c c 

258 

g 

24^ 

c c 

389 

g 

3^ 

c c 

217 

g 


205 

c c 

193 

g 

188 

c c 

243 

g 

238 

c c 


TOTAL PROP BY PROP BY CHLORIDES, EXPRESSED AS ^aCl 
IVT OP WT OP WT OP JUICE I SOLID 


CONTENTS JUICE SOLID 


615 g 783 g 
461 g 768 g 


602 g 991 g 
595 g 812 g 



’Fading end-point encountered in titration See text 


g/100 c c 

g/100 g 


1804 


1871 

1 902 

1855 

1 799 

1759 

it 

* 

2 021 

1974 

2 124 

2 053 

1 757 

1714 

1930 

1867 

2 228 

2167 

1 638 

1596 

1 502 

1469 

1881 

1830 



as would be done m kitchen handling The juice w'as centiifuged at about 
3000 R P M to leinove gioss debiis, and duplicate poitions diluted to cou 
tarn a chloride concentiation found, by tiial and eiioi, to be in the lange 
expected foi blood filtiates The titiation as foi the lattei could then be 
emploj^ed unchanged The solid kiaut was exti acted with watei as tboi 
oughly as possible Weighed poitions iveie fiist ground to a pulp in a nioitar 
with a little watei, and the mass washed repeatedlj", the washings being col 
leeted thiough a filter, with the aid of gentle suction into a volumetiic flasL 
of appiopiiate capacity foi final dilution The same dilution could be used 
foi aU the samples, both juice and sobd, tluoughout Pieliminaiy tests had 
indicated that not enough piotem mateiial wms piesent to mteifeie luth the 


titration 

Each figuie foi chloiides in the table lepiesents the aveiage of at least 
two titiations Duplicates agieed in all cases but one within a vaiiation o 
0 to 0 02 c c , which lepiesents a maximum deviation of 0 7 pei cent B' 
duplicates aie meant deteimmations on sepaiate dilutions, for the juice, but 
for the solid, titiations of duplicate aliquots of the diluted washings from the 
same origmal weighed sample In two eases, in addition, sepaiate vcig 
samples were determined fiom the same can, and these agieed withm 2 3 pe 
cent and 1 2 per cent, lespectivelj’’, of each othei The inheient possibi i ic 
foi ei-ioi in the sampling of the solid mateiials aie obvious 
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Eud points in the titration were as sharp and definite as the method usu 
allj giies, iwth the eiceptiou of the two brands noted with asterisks in the 
table In the ease of “Bi a excessive tmbidity of the juice the odor and 
the degree of softness of the cabbage pointed to either a greater thoroughness 
of fermentation, or an unusual strain of fermenting organisms It was chiefly 
the juice of the fiist can of this bland that was troublesome to titrate but the 
aiorage of eight different determinations (maximum diseiepancy 2 7 per 
eeut) happened to give a figure lery similar to that obtained, with no such 
diffieultj, on a second can of the same brand fiom a different lot With the 
other can marked theie was a slight tendency to fading endpoint but foui 
duplicates agreed verj closely 

The figuies in the Table for the amounts of juiee and solid and their 
relatne pioportious m each can are presented as of incidental interest and 
expressed in round uumbeis 

SUUllABV 

Analyses of the salt content of canned sauerkraut gave values as follows 
foi total chlorides expressed as NaCl 

Poi juice (eleven cans including eight brands) In grams per 100 c o 
average, ISSd maximum 2 228 mimmum 1502 In grams per 100 grams 
(percent) average I8S0 maximum 2107 minimum 1469 

For solid kraut (seven samplings fiom five cans including four brands) 
In grams per 100 glams (percent) average J 7SS maximum 1 947 mini 
mum 1 005 

hefiuiences 

liliddleton VVm S Wisconsin Med Jour November 102C ixv 554 
rood Inspectiou Dcciaiim 19G trom the Dept of Agriculture Pamphlet 5S270 25 from the 
0 S Goternment Printing Office 192o 
’'niiitcliora J C J Bio) Oil m 1921 al' 119 


A }40TE UPON COJIPLClIfcNT HX\TlO\ I\ TUBERCULOSI'i' 


By laAiiu Ogawa 31 D Mukden J u an 


^HE complemeiit fixation leactiou's repoitctl upon m tlub comnmuieatvou 
* weiQ conducted according to the teclmit ot tlie ue\s Kolmer coiaplemeut 
fixation test for s} pliihs ‘ The quahtatn e jnefhod n ai» employ ed using 0 1 c c 
of serum and 03 cc of pleural fluid (both heated it 55*^ C tor fifteen mm 
utes) uith se\eial different antigens Each antigen i\as titrated for anti 
complementarj activity and used in an imouut corresponding to one third of 
their umt, the technic cmploj ed m all titrations and complement fixation 
tests being exact!} as desciibed bj Kolnier, including an antisheep hemolytic 
''\stem i\ith titration of hemolysm and complement a primary incubation of 
eighteen hours at 6 to 8 C followed bj ten minutes m a water bath etc 

From tbe Japanese Red Cross Hospital Uukdenv 

Received for publication October 12 IS 6 
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The first part of the study was eoudueted m Beilm (Pi of Heyman’s 
clinic) with Petroffi and Besredka antigens, and it may be well to note lu 
passing that the Geiman liteiature contains but few lefeiences to the coniple 
ment-flxation leaction in tubeieulosis although that by Rabinowtsch Kempner 
would appear to express the consensus of opinion, namely, that the tubeieulosis 
complement fixation is a practical and specific means for diagnosis m that a 
positive leaction indicates the piesence of an active lesion while a negative 
leaction may occur in healed and clinically latent cases 

The second and laigei part of the investigation was conducted m the 
Japanese Red Cross Hospital of Mukden employing the Kolmer and Besiedka 
antigens 

The serum of experimentally infected guinea pigs was used in addition 
to a laige numbei of seiums fiom tuberculous and nontubeiculous human 
subjects As stated three antigens weie employed, namely, those prepared 
after the methods of Besredka, Petroff and Kolmei and one of the interesting 
phases of the study was a comparison of them 

RESULTS OBSERVED IN BERLIN 

Guinea pigs weie inoculated with various acid-fast bacilli including dif 
feient stiains of B tuhei ciilosis and saprophytes AU were killed in twenty 
to seventy days and the serum tested Petioii and Besredka antigens pre 
paied of human, bovine and fowl stiains of tubercle baciUi yielded a high per 
centage of positive leactions, Kolmer antigen was not available foi these 
tests It was especially luteiestmg to note, however, that animals infected 
with some of the acid-fast sapiophytes gave no complement fixation with 
tuberculosis antigen 

Cases of tuberculosis presenting undoubted clinical evidences along with 
bacilli in the sputum weie classified aibitiarily in fiist second and third 
classes according to the tuberculous state, the third class being the most ad 
vanced Out of 125 such cases belonging to all three classes, fiom 60 to 90 
per cent yielded a positive reaction with Petroft’s antigen 
Piist class 19 tested, 17 oi 90 per cent positive 

Second class 54 tested, 43 or 80 per cent positive 

Thud class 52 tested, 22 or 61 per cent positive 

Niuety-six of these weie also tested ivith Besiedka ’s antigen with 67 to 
85 per cent positive reactions as follows 

First class 14 tested, 12 oi 85 pei cent positive 

Second class 45 tested, 37 oi 82 pei cent positive 

Thud class 37 tested, 25 or 67 per cent positive 

It Avfil be obseived, therefore, that in this group positive leaetions oc 
cuired in 42 to 90 per cent of cases, the highest percentage of negative reac 
tions being obseiwed with the sera of those cases piesenting the most advance 
stages of tubeieulosis and lapidly appioachmg death Also the Petioft an 
tigen pioved somewhat supeiior to that of Besiedka ^ 

° In a second gioup of 56 peisons piesenting no cliincal evidences^ o 
tuberculosis, the seia of nine yielded positive leaetions with the Petioff an ige 
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But fi%e of these peisoiis neie knoun to be syphilitic amt the positne reac 
lions •were in all probability Wisseimann reactions yuth the antigin funiishctl 
by the lipoids of the baLilli The Besicdka antigen also yielded posituc le 
actions with the sera of syphilitic patients and appeared to gne tins cross 
complement fixation reaction more fieqiienth and more strongly than the 
Petroff antigen 

Of 57 patients regaided clinically as in cady tiibciculosis and yyithout 
expectoration of bacilli, 19, or 33 per cent reacted positnely with the Petroff 
antigen and 31 ox 37 pei cent y\ith the Besredka antigen In other words 
fully one third reacted negatnely and this is uuforttmate since the comple 
ment fixation test may fad, therefore, to be of matenal aid in the diagnosis 
of early and chnieally obscure and difficult cases It is to be emphasized, 
however, that some of those examined may not ha\e been truly tuberculous 

RESULTS OBSERVED IN ilUBaiEN 

Of 27 patients of advanced tubeiculosis e’^pectorating bacilli 26 or 97 per 
cent, yielded positive reactions with the IColmer antigen Tiie one negative 
case was so far advanced that death resulted seventeen dais after the test was 
made The sera of eleven cases of this same senes neie tested with the 
Besredka antigen and 6, or 55 per cent reacted positively 

Of 111 cases regarded as tuberculous but without expectoration of bacilli, 
99, or 89 per cent, reacted positively with the Kolmer antigen, 22 of these 
were tested with the Besredka autigeu aud 10 or 45 pei cent, reacted 
positn ely 

Of the pleural fluids from 50 coses of tuberculous pleuritis tested with the 
Kolmer antigen 38 or 70 per cent v lelded positive reactions Of 68 fluids 
tested with the Besredka antigen, 15 or 22 per cent reacted positively 

The Kolmer antigen, theiefore yielded the highest percentage of positive 
reactions, but that some of these may have been due to the acquisition of anti 
complementary properties on the part of the antigen lu transit from the labora 
tory m Philadelphia, is indicated by the occurrence of as high as 37 per 
cent of doubtfully or vvealcly positive leactions with the sera of persons 
regarded clmically as nontuberculous in tins same gioup the Besredka 
antigen yielded about 5 per cent positive icactions 

In a group of 79 eases of syphilis with positive Wassermann leactions, 
the Kolmer and Besredka antigens yielded from 20 to 66 per cent positive 
reactions, some of these persons were probably tuberculous as well but I 
feel quite sure that both antigens are capable of vieldmg cioss complement 
fixation reactions with sypliihs antibody 

REFEBENCCS 

lAm Jour 8yph 1922, vi, 82 
lieutBch ileiJ xhm 170 



liVBrUNIZATION OP RATS AGAINST PNEUMOCOCCUS BY PEBDL\G 
THE ACID-KILLED GERMS AND THE INFLUENCE OP THE 
AGE OP THE ANIMAL THEREON- 


By Victor Ross, Pn D , Blooaipield, N J 


INTRODUCTION 

O UR eailiei demonsti ation that albino lats could be immunized against 
intiapeiitoneal injections of viiulent pneumococci by feeding tissues of 
other animals killed by the same oiganism,^ oi by feeding the In mg gem, 
has naturally suggested the question whethei dead geims ii ould function m 
the same mannei The result of two experiments in which the germs, befoie 
being used, weie heated at 80° C foi two houis has alieady been lepoited 
and showed that little or no pioteetion resulted agauist an injection of h\iug 
pneumococci At that time we mentioned that we ivould attempt the use ot 
HCl aeid-killed germs as an immunizing agent Several expeiiments, per 
formed largely on rats and mice, in which pneumococci lulled in this nianuei 
Wei'S employed, have since been completed and form the basis of this leport 
The influence of the age of the animal was also studied because of its nupoi 
tance in any practical application of the results obtained to humans 

Three experiments weie done on rats In the first two the purpose was 
to learn whethei pneumococci killed by hydrochloric acid would sene as well 
as pneumonic tissue and live germs In the thud, the influence of the age of 
the rat was studied, the use of acid-killed genus having been found to be 
effective 

UETHODS 

Pneumococeus, T>pe I, was used throughout and was gioivn either ui 
beef extract or beef heart infusion with or without 0 5 per cent glucose buffi 
cient nonnal HCl acid was added to such cultures to make the final conceu 
tration N/15 or N/20 HCl After two hours, at room temperature, the whole 
uas centrifuged, the germs suspended in water or in 0 1 per cent gelatin 
solution and cracker meal added and stirred In those cases where heat killed 
genus wei e used, they wei e grown on beef hear t infusion, uuthout glucose, and 
after centnfugation and suspension in gelatm solution weie heated at 90 
C for two hours, the cracker meal was added and the whole fed Fiesh 
cultures were used daily The germs from 50 c c culture were fed to each 
rat daily for an average period of three weeks 

Comparison of the resistance of treated and contiol animals ivas made 
by injecting mtiapeiitoneally vanous amounts of the vinilent organism, tvpe 
I, in a constant volume of 0 20 cc Controls were alwajs injected at the same 
time as treated animals so that the virulence of the culture was known or 
the day on which the test was made 

•From the Plaut Research Lahoratorj Lehn and Fink Inc BlooinUeld N J 
Received for publication Nov 3 1926 
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RESULTS \ND DISCUSSION 

Table I gives the results of the expermieuts lu mIucU lats were fed 
pneumococci killed by HCl acid In it arc given the date of the experiment, 
the number of the lat, ^\hethel it is a control oi treated animal, its weight, 
the dose injected to test the aiiiwal^s lesistaiiee and the lesult It is evident, 
from the rapid death produced in the controls on Maich 21 by 10 c c , that a 
smaller quantity Mould also lia\e been fatal The two experimental rats 
343 and 329 both died, due to an overdose On the 30th the culture was 
weak On April 2, 2x10* ec mos fatal for the control but the treated rat 
survived this amount On the 3rd 10® c c killed a control, of tuo immunized 
rats, each recei\iug 10^ cc one h\ed On the 5th 10® cc nas again fatal 
foi a control, tMO of foui ticated animals survived 10 ^ c c , two died of this 
quantity On the 7th, 2x10® ec killed a control, two experimental rats died 
of 2x10* cc , thiee of 2x10'® cc and one of 2x10 cc One survived 
2x10 * c c and anothei 2x10 c e On the 9th 12th and 17th 10 ^ c c killed 
controls and on the 15th 10 ® c e uas fital On the 15th, all the experimental 
animals died, having leceived at least 10,000 and 100,000 times the fatal dose 
which was more tlian they could tolciite On the other days, in spite of 
some irregulaiitj in the results it is apparent that the immunized rats tolerate 
in general 1,000 times as large a dose as the untieated animals 

The rats, data for which are given from 5 to June 2 form a group 
immunized at a different time On AIa> 5 1 000 and 10,000 times the fatal 
dose did not kill the immunized animals On the 10th, lO"^ cc killed a 
(ontrol rat whereas 10 * c c failed to kill either of two experimentals lO*® 
ec was not tried On the 14th, a control rat succumbed to 10® cc another 
survived this amount Three tieated rats suiwived 10-* cc and two died of 
this dose, two survived 10® cc The lemaining tests on the 19th, 21st, 24th, 
2Gth and 28tli of May and on June 2 all demonstrate that a decided degree 
of immunity exists among the rats fed with acid killed germs The results 
in this group of rats are more regular and show a higher degree of immunity 
than those of the preceding one 

In Table I, beginiuug with Julj 20, are given the results of a similar 
experiment in whicli the additional influence of age of the animal was tested 
Although the two preceding experiments were done with rats varying in 
weight from 112 to 175 gm in the fii*st and fiom 45 to 147 gm in the second, 
thus covering the approximate ages of one to three mouths, they had been 
performed without an attempt to obseive auj influence of this factor The 
present experiment was earned out priDiaiiI> with this object in view, feed 
lUg acid killed organisms which were now known to be as effective as living 
germs One group of rats weighed between 62 and 70 gm when feeding of 
germs was started, the other weighed between 263 and 305 gm at the time 
Although tlie exact ages of these groups of animals were unknown their 
weights indicated tint they were respective!} about two months and twelve 
months The lattei age represents about one third of the life span of the rat 
Both groups were treated identical!} with regard to food and quantity of 
germs fed The virulence of the culture was tested on Jul} 20 and 22, 10^ 
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Table I 

Protection Against Inti apekitoneal Injeciion op Pneumococcus, Type I, Apfoeded Eats 
BY Feeding the HCl Acid Kiu ed Glrm C = Control, E = Treated, 

D = Died -Days, & = Survived 


DATE 

1926 

RAT NO 

■WT Gil 



3/21 

G 

ISO 

10-5 

D1 


G 

175 

10-- 

D2 


343E 

1S5 

2x10-5 

D2 


329B 

165 

10-A 

D2 

3/30 

G 

185 

lO-i 

S 


G 

ISO 

10-5 

S 


342E 

167 

lO-i 

s 


351E 

165 

10-3 

s 

4/2 

0 

205 

2\10-i 

D2 


314E 

205 

2x10-1 

S 

4/3 

G 

240 

10-1 

D2 


G 

203 

10-5 

D2 


G 

185 

10-fi 

1 D2 


313E 

180 

10-3 

I D2 


310E 

213 

10-3 

1 ® 

4/5 

0 

217 

10-1 

1 D2 


G 

188 

10-5 

D2 


C 

210 

io-« 

D2 


349E 

220 

10-3 

1 D1 


335E 

190 

10-3 

^ D2 


318E 

195 

10-3 

' S 


A305E 

207 

10-3 

! s 

4/7 

G 

222 

2x10-1 

( D2 


G 

220 

2x10-5 

D2 


0 

203 

2x10-6 

1 D2 


324E 

240 

2x10-2 

1 D1 


A303E 

220 

2x10-3 

D1 


319E 

240 

2x10-3 

( D1 


323E 

210 

2x10-3 

! D2 


338B 

230 

2x10-1 

D1 


339E 

224 

2x10-1 

S 


330E 

228 

2x10-1 

D2 


348B 

208 

2x10-0 

S 

4/9 

C 

235 

10-5 

D3 


G 

203 

10-5 1 

D3 


G < 

185 

10-T 1 

D3 


C 

174 i 

10-8 

S 


A308E 

208 

10-3 

D2 


311B 

200 

10-1 

S 


345E 

225 

10-1 

S 


A306B 

201 

10-5 

S 


350B 1 

197 

10-- 

S 


332E i 

ISO 

lO-- 

S 

4/12 

G 

232 

10-5 

D2 


c 

202 

10-5 

D2 


G 

177 

10-T 

D2 


G 

162 

10-4 

S 


326E 

242 

10-3 

S 


336E 

195 

10-3 

D2 


A304E 

160 

10-1 

02 


312B 

175 

10-1 

s 


334E 

175 

10- 1 

D2 


341E 

170 

10-1 

S 


DATE 

1926 

RAT NO 

Gil 

DOSE C C 

RESULT 

4/15 

c 

221 

10-'' 

D2 

G 

196 

10 0 

D2 


C 

180 

lO-i 

D2 


C 

171 

10-8 

D3 


315E 

210 

10-3 

m 


321E 

215 

10-3 

D1 


344E 

230 

10-3 

D2 


352E 

230 

10-3 

D2 


327E 

205 

lO-i 

D2 


325B 

206 

10 I 

D2 


337E 

200 

10-i 

D2 


347E 

195 

10-3 

D3 

4/17 

C 

255 

lO-- 

D2 

G 

185 

10-5 

D3 


C 

170 

lO-i 

D2 


C 

167 

10 8 

S 


0 

163 

lO-a 

S 


317E 

255 

10-3 

D2 


316E 

239 

lO'i 

Do 


320E 

233 

lO-i 

S 


333E 

205 

10-1 

S 


331E 

221 

lO-i 

D2 


324E 

206 

10-3 

S 


A307E 

233 

10 “ 

S 


328B 

200 

lo-- 

5 


346E 

190 

10-s 

D3 


309E 

195 

10 « 

S 


340E 

175 

10 « 

D2 

5/5 

0 

182 

10-- 

Do 

C 

165 

10-5 

Do 


c 

143 

lO-i 

Di 


c 

143 

10-8 

DO 


373E 

179 

10-* 

s 


371E 

173 

10 - 

s 


369E 

178 

10-5 

s 


374E 

143 

10 5 

S 

5/0 

c 

150 

2x10-'' 

D2 

C 

150 

2x10-1 

D3 

5/10 

G 

c 

195 

166 

10 - 
10-5 

D2 

D3 


0 

160 

10-f 

D2 


c 

155 

10-8 



370E 

193 

lO-i 

S 


35GE 

195 

lO-i 

q 


355E 

165 

10 

a 


376E 

149 

10-- 


5/14 

c 

c 

220 

177 

lO-- 
10 - 

D2 

D3 


C 

0 

C 

C 

c 

185 

143 

103 

143 

160 

10-5 
10 5 
lO-i 
lO-i 
10-3 

B 

D4 

D3 

D4 

Do 


c 

140 

10 8 



c 

155 

10 5 
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Tvble I — Cost'd 


DVTE 

1U20 

r\T so 

■WT Qll 

DOSE CC 

FESULT 

DVTE 

1920 

r\T so 

^VT CM 

DOSE C C 

REaULT 

5/U 

3WE 

1/3 

10 3 

D4 


C 

13- 

10 7 

D3 


402E 

106 

10 4 

s 


C 

130 

10 8 

Db 


303E 

Ibo 

10 * 

3 


37oE 

161 

10 4 

S 


401E 

14- 

10 * 

s 


3C1E 

159 

10 4 

S 


3o4E 

lo3 

10 4 

Do 


3/2E 

142 

10 3 

D4 


36-E 

144 

10 4 

D2 







o9SE 

190 

10 5 

S 

7/20 

C 

125 

10 8 

Db 


399E 

170 

10 

S 


C 

12d 

10 7 

s 







C 

12o 

10 6 

D3 

o/ia 

C 

223 

10 

Da 







C 

178 

10 « 

D2 

7/2- 

C 

115 

10 

D2 


C 

14b 

10- 

D3 


C 

13o 

10 a 

D3 


G 

14(j 

10 8 

S 


C 

2So 

10 5 

D2 


3a3E 

178 

10 4 

D6 


C 

310 

10 4 

D2 


3S9E 


10 4 

S 


C 

335 

2\10 3 

D4 



142 

10 

S 







3i>0E 

lo3 

10 5 

S 

7/-3 

c 

124 

10 0 

D2 







c 

129 

10-3 

D2 

5/21 

G 

160 

10 

D3 


c 

252 

10 8 

D2 


C 

158 

ia-<3 

D3 


c 

304 

10 5 

D2 


c 

13b 

10 7 

D4 


419E 

116 

10 « 

S 


c 

13j 

10 8 

D4 


117E 

124 

10 3 

S 


3o&E 

183 

-\10 S 

D4 


44oE 

-bo 

10-8 

S 


30oE 

140 

10-4 

P4 


4oOF 

298 

10 5 

S 


twiiaa 

138 

10 * 

s 







400E 

133 

10 5 

S 

7/20 

C 

117 

10 6 

D2 







C 

120 

10-5 

D2 

5/24 

0 

200 

10 4 

m 


c 

295 

10 8 

Da 


C 

I7i 

10-' 

s 


c 

30j 

10 

D2 


G 

148 

10 rt 

l>b 


4l3E 

110 

10- 

S 


0 

14b 

lO-i 

s 


407E 

110 

10 5 

D7 


G 

141 

10 8 

s 


4-'^B 

320 

10-8 

S 


3/9E 

17o 

-XlO 3 

Do 


41oE 

32o 

10 3 

D2 


36SE 

148 

10 * 

S 







3S8E 

147 

10 4 

S 

7/27 

c 

133 

10 8 

S 


396E 

14o 

10 

s 


c 

138 

10-7 

D2 


395E 

147 

10 

s 


0 

146 

10-8 

D2 


3S1E 

144 

10 ' 

s 


c 

153 

10-3 

D2 







c 

312 

10 7 

D2 

5/26 

G 

225 

2sl0 3 

D4 


c 

315 

10-8 

D2 


C 

145 

2:xl0 3 

D4 


c 

318 

10 

D3 


C 

1S5 

10 4 

D4 


427E 

129 

10 * 

S 


G 

loO 

10-3 

D4 


420E 

131 

10 8 

S 


C 

138 

io-« 

D3 


411B 

149 

10 4 

a 


C 

137 

10 

D3 


418E 

lol 

10 * 

a 


c 

132 

10 8 

S 


431E 

310 

10 3 

a 


3S2E 

158 

10 * 

s 


429B 

314 

10 S 

s 


366E 

158 

10 4 

D2 


436E 

322 

10 4 

9 


394E 

145 

10 4 

S 


451E 

323 

10 4 

3 


37SE 

144 

10- 

S 







384E 

143 

10- 

Db 

7/30 

G 

154 

10 8 

3 


383E 

142 

10 

S 


0 

156 

10 7 

D2 







0 

158 

10 8 

D3 

o/2S 

C 

136 

10 

D2 


G 
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ec killed a small lat and 10 c c a large one Subsequently it was found, 
as the figures indicate, that a much smallei dose killed laige control rats 
On the 23id of July, small and laige controls died of 10® cc wheieas the 
treated lats suivived 10 ® c c On the 26th, one small tieated lat survived 
10 c e , anothei died of this amount It was the only lat of this group which 
failed to toleiate this quantity Of two large rats tested, one suiwived KH 
c c , the othei succumbed to 10 * c c On the same date 10 ® e c killed both 
small and laige controls On the 27th, 10 ^ c c killed both small and large 
control lats, whereas eight small and large rats fed the geinis survived doses 
of 10 ® e c and 10 ^ c c On the 30th, a small control survived 10 ® c c , another 
died at 10“ cc, vvdieieas large controls died of both these amounts Small 
experimental lats tolerated 10 ‘ c c and 10® cc One large experimental 
lived after being injected with 10® cc, another after lO'^ cc , a thud died 
of the latter quantity and a fourth survived 2\10® cc This last animal 
therefore withstood at least 200,000 times a dose fatal for a control On the 
31st, a small experimental rat lived after receiving 10^ cc but anothei died 
of 2x10® cc, 10® cc, 10® cc, and DO® cc, similarly killed small controls, 
a control injected with 10 * c c suiwrved Of the large experimental rats three 
succumbed to 2x10® cc, 10* ec, and 10® cc, respectiv'elv , one receiving 
10* cc survived On this day 10® cc killed a large control The unusua 
virulence of the culture explains the failure of a larger proportion of trea e 
rats to survive On August 3, 10 c c proved fatal for a small control, lO" cc 
for a large one A large experimental rat died of 2x10® e c , eleven other rats 
receiving smaller doses all survived There is thiLs consistent evidence show 
rng that feeding the HCl acid-killed pneumococci protects rats whether youn^ 
or adult, against subsequent intiapeiitoneal injection of the same livmg 
tranism The data show cleailj that the adult lats are protected bj t ii= 
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treatment fullj as well as the 3 onng ones It is perhaps, therefore, not unsafe 
to assume that lats older than twelve mouths aie also susceptible to immu 
nizatiou by this process, if not to an equal degree, at least partially 

It IS of interest to note the relatite susceptibility of small and large 
untreated rats to mtraperitoneal injection of the pneumococcus On July 23 
and 26 both adult and youug animals succumbed to 10 ® c c No smaller 
quantities weie employed On the 27tb, 10’ cc was liliewise fatal to both 
kinds , 10 ' was not used on a large animal but failed to kiU a small one On 
the 30th, 10® e c again failed to kill a joung rat but did kill an adult animal 
On the following day this dose proa ed fatal for both kuids Also 10 ” c e 
killed a laige control We do not know whether a small rat iiould have died 
of this amount because it was not used One small control did, however sur 
vive 10' CO On August 3 an adult control succmnbed to 10® cc, whereas 
a young one survived Although these figures are too few to warrant draw 
mg a conclusion, they indicate that adult rats approximately one year old 
are less resistant to Type I pneumococcus than rats about two months old 
There appears to be a similar relation in regard to toxic chemicals ® 

Three separate experiments were done on mice inth inegular results 
It 13 at present impossible to explain the irregularity in the response of mice 
to the feeding process The quantities fed were largei than required if cal 
oulated on the basis of weight of animal using the lat as standard 

In addition to the considerable difference obtaining between rats and 
mice in the regulaiity with which they can be immunized by this procedure 
there is another wortliy of mention Among the scieial hundred rats which 
have been fed either living pneumococci or the tissues of animals killed by 
mtraperitoneal injection of this organism onij oecasiouallj has one died and 
never has the organism been recoaered from the heart’s blood of the dead rat, 
although efforts were made to do so In October of 1925 when rats were 
bemg immunized by feeding the infected tissue an expermieut w as started in 
which mice avere similarly treated using mouse tissue Of 31 such mice 30 
succumbed avithin a period of two aaeeks Of 30 contiol mice fed on normal 
tissues of healthy mice sacrificed for the purpose 15 died in the same length 
of time This shows that although mice fed law tissue die mice fed on 
tissue containing pneumococci die in caeii largei uumbers Substantiation 
of these results was obtained m the cxpeiimcnts discussed ahoae m which 
liaing germs alone were fed avithout tissue Of 26 grown mice fed such 
organisms six died 

We have done only a few experiments with rabbits avhieh yielded nega 
tive results 

It can now be stated that the extent of the immunity conferred by using 
acid killed organisms is as great as when pneumonic tissue 01 living germs are 
employed and that adult lats are as fully piotected as young ones It has 
previously been shown that the minimum duntion of the proteetion afforded 
by feeding pnenmomo tissue is four months* at which time it is as marked as 
at the beginning To a lesser extent it may last considerablv longer We do 
not yet know whether an equal duration of protection is proem ed when dead 
pneumococci are used The use of acid killed organisms however, simplifies 
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any possible application of tbe pioeeduie to human beings, which is the ulti 
mate aim of the woik The similarities existing between the rat and man 
encourage the belief that the latter may also be immunized by feeding the 
pneumococcus 

Our present experiments are being made with monkeys 

CONCLUSIONS 

1 Eats can consistently be immunized against intrapeiitoneal injection 
of pneumococcus, Type I, by feeding the acid-killed oiganism 

2 Adult lats aie as well piotected by this piocedure as young ones 
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THE CHEMOTHERAPY OP STREPTOCOCCEMIA* 


By Robert A Kilduppb, AM, M D , Atlantic City, N J 


I N RECENT years a gieat deal of study has been diiected towaid the devel 
opment of an efiScient method foi the treatment of blood stieam iniections 
by the mtiaveiious admmistiation of various dye compounds of varying de 
grees of bacteiiostatic and bactericidal activity, among the moie piomment 
of which IS meicuiochiome-220 soluble, a product formed by the combination 
of mercury and a fluorescent dye 

The liteiatuie abounds m conflicting repoits as to the efBciency of this 
pioduct While, on the one hand, startling and dramatic instances are re 
ported suggestmg marked and rapid sterilization of the blood stieam by this 
drug, on the other hand, equally significant leports aie available m direct 
conflict with such conclusions 

Walkei,’- foi example, in an investigation of the bactericidal properties 
of freshly defibiinated blood to which meicuiochiome was added m vaijtiIo 
concentiations, found no inciease in bactericidal activity toward the colon 
bacillus in concentrations of mercuiochrome as high as 1 400, with concM 
trations of 1 200 the bactencidal activity of the blood was destroyed ® 
also found that in meicurochiome-blood mixtuies of 1 400, staphylococci an 
streptococci were not only not destroyed but that these organisms grew more 
luxuriantly than m plain blood The explanation of this, according lo 
Walker, lies in the injunous action of mercuiochrome on the leucocytes 
The occurrence of numerous and directly contradictory reports of e 
clmical and experimental investigations has left the subject in a soinew a 

•Read before the monthlj meeting of the Atlantic City Hospital Staff Frida} Vo 
19 1926 

Received for publication Nov 27 1926 



THE CUEMOTIIEK VPi OP STBEPTOCOCCEMIA 


573 


confused position and indicates the necessity foi the collection and anal} sis 
of detailed lud minute data of both kinds 

It IS appaient that clinical expeiniient ition cm seldom be conceived 
regulated, or followed out in strict accoidauce with preconceived plans as 
can be done in laboiatoiy experiments, the vaiious features of uhich are uu 
der more or less rigid control 

It IS possible, houeiei, bi the careful recoid of oliuical minutiae to accu 
mulate data capable of relatuely accurate evaluation, and it ma} be con 
tended that one case in uhieh all the minutiae possible are painstalangly le 
corded ma} ultimately prove moie iiifonuative than a senes the account of 
which permits of post hoc eigo ptoper hoc conclusions 

The present report is an eudcavoi to furnish such data 
Until their enforced modification b} the infoimation thus far accumu 
lated, two conceptions have dominated the chemotherapy of infection the 
conception of a therapia sterilisans magua, and that of a speonl chemical 
affinity of the drug and the organism 

There is clinical evidence to support the foimer hope and experimental 
evidence to contradict and some, at least, of the opposed expenences are ex 
plaiuable on the basis of micoutiolled observations oi unsupported assump 
tions and, partieulaily, as Churchman points out by a lack of definition as 
to what constitutes a baoteriemia 
Certain facts seem assured 

1 Under certain conditions and for certain bacteria, mereuroohrome 
may be bactericidal and still under certain conditions such bacteneidal 
propert} may be exhibited in the blood stream 

2 For still other organisms meicuiothrome ma} be bacteriostatic capa 
ble of inhibiting their growth without necessaiil} encompassing then destruc 
tion 

3 Chemotherapy, as Kolmer has said, cannot be dissociated from the 
possibility of chemopathology which may be cumulative, dangerous, and even 
fatal 

While Young, Scott and IIilF have reported the ingestion of 900 mg of 
merenrochrome daily for ten da}s without injur} and Hill and Bidgood* 
that, unless the dose is at least 10 mg pei kdo, renal damage does not follow 
the intravenous administration of inercui ochrome, St George reports def 
inite autopsy evidence of mercury poisoning m five mereuroohrome treated 
eases, mercury being recovered from the viscera in amounts larger than those 
seen in bichloride poisoning The largest amount given was 0 9 gm the 
smallest 0 1 gm 

Corpert likewise has called attention to the pathologic alteration of tis 
sues directly exposed to the action of mereuroehronie 

It IS apparent, therefore, that this, and comparable prepaiations sug 
gested as chemotherapeutic agents, cannot be expected to produce inevitably 
a therapia sterilisans magna and that they must be used with care and due 
regard for the cumulative and even dangeious chemopathology which ma} 
result 
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The heliet maj^ be expiessed that the true evolution of meicurocLrorae 
mtiavenous theiapy ot bacteneinia has been made difScidt bj the piedom 
inant impoitance given to its hacto icidal activity and that attempts to 
achieve a theiapia sterdisans niagna have o\eishadowed all othei possibilities 
and dominated its clinical, as ivell as, to a somewhat lesser extent, its experi 
mental use 

The ielativel 3 laige and fiequent doses of solutions seldom weaker than 
1 pel cent and, when the concentiation was lowei, the use of larger quanti 
ties to compensate for the lessened strength of the solution, is apparent from 
the cases reported which lend support to this belief 

Nearly always efforts have been focused upon the massive and complete 
sterilization of the blood as the mam, if not the sole, issue 

It can be debated if this is always the most important — oi even the most 
desirable — consummation to be sought, for, as Churchman- has pointed out, 
septicemia — bacteneinia — may include a vaiietv of conditions, the giavity of 
which IS mfluenced by a vaiiety of factors 

Among these aie (a) the virulence of the invading organisms, (b) the 
accessibditj'^ to treatment of then souiee, the focus of infection, (c) the re 
sistance of the patient, and (d) the site and gianty of the secondary lesions 
in various tissues oi organs resulting from bacterial localization 

In every bacteiiemia the bacteria enter the blood stream from some mi 
tial focus and are removed from the blood stream by the defensive meohamsm, 
namely, the concerted, sequential and moie or less predominant action of various 
protective lesouiees by mechanical filtration by the lymph glands, by the for 
matron of various specific antibodies, through phagocytosis, and so on In 
the end-result it is always the nature as well as the vigor and completeness 
of the patient’s reaction to the infection which determines the result 

It IS fallacious, as Chuichman comments, to assume that in bacteriemia 
the bacteria travel round and round in the blood stream reproducing as they 
go, and that injected antibacterial substances travel ivith them It is more 
correct, and moie likely, that there is an ebb and flow, a nse and fall m the 
baeteiial content of the blood in accordance with repeated influxes from the 
primaiy focus, as well as from secondarily established multiple foci, and the 
repeated attempts at cleansing of the blood stream by the defensive agencies 
Admitting that meicuiochrome and other comparable preparations can 
be introduced into the circulation only in relatively small amounts and, m 
terms of the blood volume, in veiy low concentrations (1 10,000 or over), 
that they do not remain long m the blood as such, that they are soon re 
moved, and that they can hardly remain in contact with the bactena long 
enough to exert a continuous or even prolonged bactericidal effect in teims 
of the infection as a whole, it seems quite probable that then baeterici a 
properties may have been given undue importance in past considerations 
Practically all bacteria, moreover, upon destiniction and disintegration 
liberate gieatei or lesser amounts of endotoxm Consideration of the m jer 
ent possibdities of the sudden libeiation of massive doses of endotoxin cons^o^ 
quent upon a lapid and complete stenbzation of a heavily infected o 
stream uauants the assumption that this may not always be desiiable 
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That suuli sudden absoiption of endoto\ni occurs cm conlidei)tJ> be 
assumed trom the thaiactei of the reatUon occurimg wheu the bactericidal 
action of mcicuiotlirome is in irked icactions cUaiacteiized b) chills te\er 
si\eatuio and, m somo cises the pictuit of shock 

In the case icportcd all these factois ueie t ikeii into cousideiatiou, the 
hactenostatic ritlicr than the bactericidal action of merciuochionie was 
sought and an endeavoi was made to deteimme the trequencj and amount 
bj a studj of the blood count as elicitm^ mfoimatiou not leadilj ap 
parent fiom the chmeal picture 

The repoit of the ease is made possible In the couites^ of Drs Theodoie 
Sensemen and James H 'Mason 

CvSE 1 — C G aged forty truck dn%cr on the mght of Xfarek 13 I02G -wfulc working 
at the rear of Ins truck, was struck b> an automobile 11c nas acbnitted to the hospital 
iuacnng from shock and couqlanune, of jam auj loa of function m the left leg and tlugh. 
iitaminaUou rc%eali.d a lompound coiuminuUd fractuio of the middle third of the left 
femur, a small punrtuio wouud un the j»o unoi ot the left thigh and multiple abra 

siojis 01 or the site of the fnctui'C 

Tho X raj report of ibiiTh 14 nadb Oblique fmtturc ol the left femur just above 
tne coudjk Step frictinc about three inehc ahenc the kute 

A Second pictui-e on March lo showed a diahuig of the femur the middle fragroent 
being aboie tho upper aud lower fragments with marked cornoiiiiution of all three 

The fracture waa a^jUin reduced and the leg placed m a double mchued plane x raj 
showing the roductiou to be aati^ifacton Some difficultj was e\ppmmccd however in keep 
ing the fragments m good position and ou MariU ^ an opeu reduction wos done and a Lane 
plato iBbQited Iwo dajs later without tluU oi n^or there was a sudden rise of tempera 
turo to 101 4> followed by a fall the next di\ to *>9 U this time the patient complained 
of much pain in tho leg which did not cease 

On ipril 10 fifteen daja after the op«.r«tioH thert was n cousidereble amount of dram 
age from tho operative wound. Tho dnm%c continued and tho temperature graduallj rose 
the patient coniplaiiung uncLasinglj of pain lud grudualb becoming drowsj 

On. Vpril 16, three weeks after operation th< temperature suddcnlj rose to 103 accom 
pamed by a elulL At tlus time there was a large amount of scropurulcnt drainage Tho 
temperature during the next few davs ranged from 99 to 10^ and the patient was restless 
irritable and without appetite On \pn} ..1 five w«tk» after the injury three weeks after 
operation and fiio dajs after what appears to have been tho initial invasion (April 16) tho 
teraporaturo rose to 105 The pam in the le*, was not uow so marked the patient possiblj 
being too toxic to complain as bittcrh and the dramaj^c was greatly reduced in amount 
On ^pril 22ad the temperature was 105 10b and the patient debnoua The leuco 
cjte count was 16 100 with 81 per cent of ni,utropUdes and a leucocytic index of 0 8 A 
blood culture on tlus date witlun twenty fowl hours gave a marked turbiditj lu 200 cc of 
bouillon tho growth being a puio culture of nouheraohtic streptococci 

I first saw tho patient on April 23 The tunperature ranged from 103 to 104 tho 
patient was delirious pallid covered with a elamnij sweat aui m vli-j poor condition A 
blood culture showed m twenty four hours eleven colonies per cc of nonhemolytic strepto 
COCCI 

Tho patient was obviouslj in a very desperate state and the prognosis grave Tho use 
of morcurocluome 2.,0 soluble was decided upon but with a dofimto departure from the 
strength and frequency of dosage usually advocated based upon the belief that the attempt 
to stenlizo the blood stream by chemotherapy constituted only a part of the story and that 
sudden massivo stcnlization was not ipso facto necessarily desirable and in this case def 
initcly contraindicated 

In MOW of tho mas i\q infection present m this patient as shown by tho heavy growth 
m tho blood culture and in view of Ins de pirate condition it seemed obvious that aay at 
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tempt at inassne pioductiou ot baetciial death lud disiutegration must lead me\itablj to 
overwhelming the patient bj the sudden liberation and absorption of a largo dose of eado 
toxin 

The object in view was to pioduce, if possible, a definite degiee of baotcnostasts rather 
than bacteriolysis, and to pioduce the ininimum of reaction Accordingly 5 cc of 1 per cent 
inercurochromo was injected intiavenously just aftei taking a blood cultui« 

Three hours later, at 5 p li , tlie patient had a se\ ere cliiU and the temperature ro«o to 
103° At 4 AM, April 24, the temperatuie had fallen abiuptly to 97°, the patient was 
sweating profusely, the pulse weak, and the general condition that of collapse, this seouence 
of events being undoubtedlj due to the liberation and absorption of streptococcal endotoxin 

On entering the ward on the morning of April 24 the change in the general appearance 
of the patient was startling and dramatic, his mind was clear and he was engaged in read 
iiig the papei His tempieratuie at 9 am was 99° but at 11 am was rismg The blood 
culture taken the day before previous to the injection showed ten colonies per c c of non 
hemolytic stieptococci 

At 11 30 AAi a blood culture was taken and o c c of 0 5 per cent mercurochrome in 
jected through the same needle, tlus weaker solution being chosen because of the sevent) oi 
the reaction after the first injection By midnight the temperature had risen to 105° acconi 
panied by tranaent spells of delirium and numerous chills and at 6 A M on April 25 Iiad 
fallen to 100° accompanied by profuse sweating 

A leucocyte count April 25 showed 15,150 with 97 per cent neutrophiles and a leuco 
cytio index of 32 5, on the 2bth the white count was 11,250, neutrophiles S4 per cent, and leu 
coojUo index 5 

The drainage from the wound, meantime, was small m amount, seropurulent, and 
showed on cultuie nonhemolytic streptococci. Staphylococcus auieus, and bacilli of Fried 
lander type In an endeavor to attack the focus from which the blood stream infection was 
occurring and recurring, the wound was frequently ficely irrigated with the mercuroclirome- 
acetone solution described by Scott and HilU diluted half strength 

On April 27 the white count was 11,276 with 76 per cent neutrophiles and a leucocytic 
index of 3 6 The culture taken before the injection April 25 showed no growth after four 
days’ incubation 

The temperature range was from 99° to 101° and the patient was apparently succtfcs 
fully battling his infection 

On the 2Sth, wlule his mental condition was somewhat hazy, the general condition seemed 
good, the temperature at 8 a m being 99° leucocytes 12,100, neutrophiles 73 per cent aud 
leucocytic index 3 

At 2 PM, however, the temperature suddenly rose to 103° An immediate blood count 
showed a leucocvtosis of 12,b50 but a neutrophilic increase to So pei cent, the leucocytic 
index being 6 6 

An mtravenous injection of 3 5 c c of 0 5 per cent mercurochrome was given at 2 20 
p M , a blood culture being first taken Witlun a few hours the temperature rose to 104 , 
dropping to 97 5° at 5 A M , and rising to 100° by S a m the next morning 

The blood culture of the 28th gave 2 colomcs per c c of streptococci The wluto count 
on the 29th was 12,250, neutrophiles 69 per cent, leucocytic index 2 0 A blood culture on 
the 30th was sterde 

The general condition remained satisfactory for some time, there was free drainage 
from the wound and a Carrel Dakin drip was inserted and on May 5 a culture from the vvoun 
showed only a few staphylococci. 

The general progress of tho case was now very satisfactory in every way and an imm^ 
terrupted convalescence was expected On May 13, however, the patient had a chill at 
V M and at 2 P M the temperature had risen to 1037fj° and 3 5 c c of 0 5 per cent mercur^ 
clirome was injected intravenously after first taking a blood culture There was no 
ble growth in this culture until after four davs’ incubation when streptococci vvero ncov 
in small numbers 
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At H p if , eight hours after tho injection tho temperaturo had fallen to ^8 and tho 
foUo^Ying day tho blood count shoued 10 450 white cells and S7 per cent neutrophiles with a 
leucocytic index of 7 

On May 15 tho count was 9,300 with 74 per cent neutrophiles and a leucocytic index of 
29 

The drainage from tho wound uas >ery alight bv tins timo and the Dakin solution was 
replaced by a salino dnp 

An X ray at this time showed oxtcnaiio erosion of the femur in the neighborhod of the 
plato the upper screw of which appeared to have pulled out The lower portion of the upper 
fragment of tho lower fracture showed an area of absorption suggesting the presence of a 
pocket of infection 

On Juno 8, tho condition of tho wound and patient being good the plato was removed 
under gas anesthesia No pockets of infection wore found 

Tho wound healed nicely, no further oventa took place to complicate convalescence and 
the patient was discharged on June 26 He is now at work with very good functional ro 
suits 

It 13 to be noted tint the total \oliinie of uiercurochiome injected in this 
case was 17 ec the total inereuiochiome content being Oil gm , all q^uanti 
ties being much below tbe amounts tisuallj given ni a single dose The fre 
queney of dosage, moreover, was not arbitran but determined bj tbe leuco 
eytic as well as the clinical picture as indicating tbe progress of the battle 
between the patient and his bacternl antagonists 

It IS obvious th it tlio lesult was not entneh dependent upon nor even 
markedly influenced bv the bactericidal activity of the niercuroehrome and 
that its bacteriostatic effect was an important if not the mam factor 

There is little doubt that m mow of the general and desperate condition 
of the patient when treatment was begun be would not haae withstood the 
reaction consequent upon the admmistration of large or frequently repeated 
injections of mercurochrome, without taking into consideration the possibility 
of producing mercurial poisoning 

The fact that the focus of infection from which invasion of the blood 
stream occurred was accessible and amenable to treatment was also of impor 
tance in the favorable outcome 

The folioiving conclusions are suggested from this expenence 

1 The treatment of bactenemia by the intiavenous injection of mercuro 
chrome 220 soluble should not be directed solely toward tbe immediate pro 
duction of a therapia stenlans magna 

2 The bactenostatic effect of the drug is of equal importance with its 
bactericidal activity 

3 From these premises it follows that the strength and amount of solu 
tioa injected are not to be arbitrarily selected on the basis of the degree of 
bactericidal effect it may be possible to produce but should be determined by 
the clinical and bacteriologic picture of the particular ease 

4 The frequency of dosage should be determined by the leucocytic index 
as indicating the progress of the battle between the patient and the invading 
bactem 

5 Massive and frequent intravenoiw doses of mercurochrome 220 soluble 
are not necessary as a routine method of treatment 
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6 The sudden absoiiitioii of massi\e doses of endotoxiu as a lesiilt of 
sudden aud massive bacteiial destiuctioii in the blood stream possesses cle 
ments of dangei and should be avoided 

7 The pioduction of some degiee of reaction is to be sought foi beeame 
of the therapeutic value of piotein shock 

8 It IS possible to sterilize the blood stieam in the presence of strepto 
eoccemia by the mjection of small amounts of meicuiochionie at luegular 
intervals, the sterilization probably being due to the oppoitunitj aftoicled b} 
the induced bacteiiostasis for the mobilization of the lesisting powers of tlie 
patient lathei than to the baeteiieidal effect of the drug 

9 Treatment of an accessible focus of infection is an iinpoitant element 
and shonld not be neglected 

10 In view of the above piemises both the strength o± the dose and the 
frequency ot administration of meicurochiome solutions should be modified 
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LABORATORY METHODS 


THE DETERMINATION OP feUCrAR IN NORMAL URINE* 


By Mark R Everett, Pir D \.nd Mus 51 0 Hart, B Sc Norman, Okla 


M etabolic imcstigations have figmed Itiigel^ m the recent levnal of the 
question of the nature of sngai m noiinai mine Our ougjnal purpose was 
to m\estigatc the nature of this material b> isolation experiments However 
literature concezning the comparative lelnbiiity of the most commonly em 
plowed analytic methods uas so meagei that it seemed best to first study com 
paratue ami} tic values ind then beaiing upon existing knowledge of the 
nature of these substances 

Limiting ouisehes to methods which had aheid} merited some attention 
and which could be used advantagoouslv foi a long series of determinations 
we chose the methods of Benedict and Osteibeig* Folin and Beiglund,* and 
Sumner® In each case the latest published modification was employed We 
call attention to the fact that the Sumnei metliod used b} us is essentially 
different from that used b} Gioenwald, Samet and Gross ^ 

Greenwald, Samet and Gioss^ compared flie glucose equivalents of several 
pure sugars b} the analytic methods umlei considciation but this is only one 
phase of the anal} tic nieiit of the sninc methods when applied to urinar} 
aualjais Sumner® compared one of his caihei methods with that of Benedict 
and Osterberg^ Together with the snaJjMs of mine fiom one peison b} 
Qrecnwald, Gross and Smet® this is the onh comparitnc data available for 
the methods investigated b} us 

A review with bibliognphv on the nature of sugai m normal mine is 
given by Gieenwald Gzoss and *^amcf ® Since that time Ilost^ and Lund and 
Wolf® have presented additional dafi to show tint tins sugar is not glucose 
According to recent mvesfigations® ^ sugsi of normal urine must be 
regarded as a variable luixtuie of substances The accurate determination 
of such mixtiues is a difficult pioblcm and theie is dangei in attempting to 
draw quantitative conclusions fiom aiiahsis of a limited numbei of urines 
Our data icprcsents several hundied annlrses on uiine from fourteen health} 
men and women, twent} to foit} thiee veais of age We feel howevei, that 
due to the variable and unlnown natme of these reducing substances, we 
are not justified in claiming nioie than a qualitative significance for our re 
suits The same criticism applies to otlni imblished data We have calcu 
lated oui results oul} to the neaiest per cent behoving that greater accuracy 
IS impossible 

Vh® Fifth Vnnual Convention of the Vmerican SocJeti of Clinical Pathol 
oStsts at Dallas Texas Vprll 1 16 anJ I" 19 6 

Normi^* Department of Ulochcmistrj ornl Flmnnacolos’j University of Oklahoma 
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EXPERIMENTAL 

Since oul lyoik ivas entiielj ot a coinpaiative uatiiie, the analyses were 
made under strictly comparable conditions The sugar standards were made 
by dilution of the same stock solution o± anhydrous glucose, C P , and ivere 
pieseiA'^ed with saturated benzoic acid solution After proper dilution these 
standards were compared by the Folm-Wu method and iveie found to be 
exactly equivalent 

In the piepaiation of Sumner’s reagent 3, 5-dinitiosalicylic acid, C P, 
Eastman Kodak Co, was used Boneblaek -was prepared from conimercial 
boneblack according to the directions of Benedict and Osteibeig 

Unless otherwise stated, the analyses were made as soon as possible on 
one and one-half to four-hour period urines, voided by persons who during 
the previous twenty-four hours had eaten no toasted food or other food now 
known to give rise to large amounts of “foreign carbohydrates” in the urine 
In this way we hoped to obtain samples of urine having a normal composi 
tion "Whenever precipitates appeared (as in alkalme urines) they were 
carefully suspended before taking the analytic sample 

Checks obtained upon the data reported never varied more than 1 per 
cent, with an average of 0 5 per cent, for the Polm-Beiglund and the Sumner 
methods and ne\ er moi e than 2 2 per cent, with an average of 1 0 per cent, 
for the Benedict-Osterbeig method In the latter method the color produced 


Table I 

CoMPiKATivE Values on Noemal Heine 


NO 

method 1 

MG /CC 

METHOD 2 

MG /C C 

ItETH 1 /METH 2 
PER CENT 

24 

Folm Berglund 

0 523 

Benedict Osteiberg 

0 572 

109 

25 

0 617 

0 673 

109 

1 

0 559 

0 815 

146 

9 

0 696 

1183 

170 

11 

0 537 

0 800 

149 

27 

Folm Berglund 

0 729 

Sumner 

0 766 

Average 137 

Aierage of 1, 9, 11 155 

105 

2S 

0 531 

0 552 

104 

29 

0 328 

0 350 

107 

1 

0 559 

0 600 

107 

9 

0 696 

0 743 

107 

11 

0 537 

0 556 

104 

12 

0 269 

0 261 

97 

13 

0 635 

0 592 

93 

30 

Sumner 

0 952 

Benedict Osterlierg 

1 645 

Aierage 103 

Aierage of 1, 9, 11 106 

173 

1 

0 600 

0 815 

136 

0 

0 502 

0 746 

149 

9 

0 743 

1 183 

159 

11 

0 550 

0 800 

144 



Average 152 

Ai crage of 1, 9, 11 146 


REilAEKS 


IS hr Urine 

it It “ 

51 hr Unne 
P.I 74 


51 hr Unne 
' Pu 7 4 


5} hr Unne 
Pi. 74 
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by the same amount of leduciug aubstaneo is less mtense and harder to com 
pare than in the first o methods This fact may explain the greater di\ er 
genoe in duplicate analyses by the Benedict Osterberg method 

Analyses bj the Benedict Osterberg and Sumner methods were made 
on filtrates from mine treated mth boneblaek The urine samples weie acid 
ID all but one case (No 9) 

The Polin Berglund method and the Suiniiei method, emploj ing bone 
black, gave quite similar results laiiations of 7 per cent oi less being found 
(Table I) In the eight direct comparisons of these two methods on dif 
ferent nnucs an average of 3 pei cent higher values for the Sumner method 
was obtained 

Difference in the analytic values might be caused by an adsorption of 
sugar by Lloyd’s reagent or by boneblaek Sumner found lower values for 
urme treated with honeblaek and attributed this cftcct paitlj to a loss of 
sugar by adsorption He found the adsorption of glucose more marked m 
neutial than in aeid solution If Lloyd’s reagent adsorbs no sugar and if 
loss of sugar is the onlj factor eoucemed we would expect consistently 
lower values by the Sumner method Such errors if thev do exist may be 
oounterbalaneed by increased color production from other sources 

We tried the effect of thirtv noncarbohvdrate constituents of normal 
urine upon the reagents used in these methods The presence of aldehydes 
dioxyhenzenes cvstine or ammonium salts large amounts of each of which 
gave colors similar to the color given bv glucose appeared to be the most 
likely source of error foi the Siimiioi method Houever none of these sub 
stances gave colors when present in amounts likelv to be found in normal 
urine Ammonium salts in coiicentrafioiis corresponding to those found in 
certain pathologic samples of urine gave an appreciable color Of the sub 
stances mentioned aldehydes were the oiili ones yielding an appreciable 
color with the Polin Wu reagents On the otliei liaud uric acid allantom 
creatine and creatinine also give colors mth the Poliii Wu reagents but 
these substances are removed by Lloyd’s reagent Moreover Polin and Wu” 
state that their older reagent is unaffected b) 0 05 per cent of uiie acid 
creatine or creatinine in the anahtic sample They do not sav whether 
this IS true for the new reagent or uliether the somewhat larger amounts 
of creatinine and uric acid at times encountered in urinalysis, are 
equally harmless We found that creatinine and uric acid in the concentra 
tions oocasionallj found in very coiicenhated mine were not sufficietly re 
moved by Lloyd ’s reagent to prevent the appearance of a slight eoloi Hoii 
ever, these are not valid objections to the Polin Berglund procedure as such 
urine can and should be diluted before the analvsis is made Concentrated 
mammalian iirme requires the same tieatment because of the larger amounts 
of allantom present The small amount of allantom in human unne has no 
effect on the Polin Wu reagents Sumner says his reagent is "almost com 
pletely specific for reducing sugars ’ and we agree that it is more specific 
than the Polin Wu reagents as far as interference bj creatine creatinine 
lino aeid or allantom is coiieemed Oui present knowledge permits the eon 
elusion that both methods are sufficiently specific to give identical values 
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A nioie piobable cause of tbe clifteient values might be an mcieasLi] 
coloi pioduetion bj substances A\bieh do uot themsehes gi\e colois but 
uhich mciease the coloi given bj' sugais Sumnei discoveied such an effect 
foi phenols Avith his eaihei leagent The same lelations may apply to all 
sugai methods foi othei uiiuaiy constituents 

Finally the individual sugais of uonnal mine may ha^e difteient glucose 
equnaleiits foi the tvo methods Gieenwald, Samet and Gioss^ ha\e deter 
mined the glucose equivalents of seveial puie sugais foi the tvo method' 
but thcA^ used the oldei Sumnei i eagent ® 

In comparison ivith these tuo methods the Benedict Osteibeig method 
gave highei and nioie vaiiable a allies Analyses bj Gieenvald, Gioss and 
Samet® of mine fiom a single mdi\idual leAcal the same tendenci We 
calculated the latio of Benediet-Osteibeig to Folin-Beigluud Aalues lepoited 
by them and found the folloAMug aveiages 


Cirbohydiatc rich diet 
Carbohj drate poor diet 
Fat poor diet 
Varied diet 

Glucose and fat, oi protein diet 


BENEDICT OSTERBERG 
rOUN BLRGLDND 


139 5 

pei 

cent 

121 

139 

per 

cent 

121 

109 

per 

tent 

137 

118 

per cent 

116 

155 

per 

cent 

122 


V \PUTI0AS 

per cent to 135 per emt 
per cent to 15C per cent 
per cent to 220 per cent 
per cent to 173 per cent 
per cent to 212 per cent 


We could find no defimte lelations betAveeu these ratios and the dietan 
vaiiations Uime voided after glucose meals gave sometimes gieath m 
cieased and sometimes gieatlj decieased latios No appaient sigmficauce 
could be found in the relative values giA'eu by the tivo Benedict Osteiberg 
methods Benedict and Osteibeig* claim excellent agieement foi these meth 
ods, but one can find vaiiations of 20 per cent in then own reported com 
paiisons, and as much as 65 pei cent in the analyses of Gieenwald, Gross 
and Samet These dneigences aie certainly gieatei than those found b\ ua 
betAveen the Folin-Beiglund and Sumnei methods 

The factois pieAuously mentioned might cause the high Benedict Ostcr 
beig A allies We found that laige amounts of aldehydes and dioxybeuzenes 
gave an intense coloi in then pioceduie HoAvevei, ivhen present m conceii 
trations likely to be found m normal urine, these substances gaA'e no color 
The coloi of the alkaline piciate solution A\as also aftected slightlj bv a 
Aaiietj of othei substances The presence of ceitain ammo deiivatives, 
nionium salts, ethyl aeetoacetate and sodium bicaibonate caused a fading o 
the coloi of the i eagent itself The fading effect A\as produced bv a ten 
of these substances when piesent iii amounts likeh' to be found m 
mine While one may attribute the compaiatiAclj gi eater Agnations of t 
Benedict-Osteibeig Aalues to these effects, it is necessary to seaicli elsew icrc 
for the cause of the liighei values , 

Theie is no doubt that all the siigara examined bj’’ Gieenwald, 
and Gross, except glucosamine haA'e highei glucose eqiiiA'alents for the ^c^^^ 
diet-Osteibeig method than foi the Folin-Beiglund method It is 
able that, just as iii the ease of the oldei Sumnei method, increases o c 
are pioduced in the Benediet-Osteibcrg method bj substances aaIuci 
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selves yield little oi no color Until the cause of the higher Benedict Ostei 
berg values is defiuiteb deteiinined glucose equivalents of sugais are of 
doubtful ■value in elucidating the nature of sugai in normal urine 

Because of their great divergence from values secured bj the methods 
of Folin and Berglund and of Sumnei, ^e consider Benedict Osterbeig values 
less reliable and more difficult of mterpietatioii m metabolic e\periment& 
This divergence is an important matter m metabolic experiments where dif 
ferences of sugar excretion are measiued Some of the conflicting results in 
such investigations, may be explained on this basis (cf Benedict and Ostei 
herg^ ) 

The Benedict Osterberg method is the most difficult of the three methods 
being discussed and the Sumner method is tlie simplest and shoitest There 
is a greatei proportional coloi range foi the Sumner method than for the 
Fohn Berglund method 

1 VBLE II 

CoMpVRVTiVE Effect op NoriTE and Boneblack 
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T^vble ni 


^0 

TIME AFTER 
VOIPING 

FOUN BERGLtTND 
MG /C C 

CHANGE 

PER CENT 

BENEDICT OSTERBERG 
MG /CC 

CIL\.NGE 
PER CENT 

RE1IARK3 

21 

2 hours 

0 439 


0 648 


|l8 hr Unae 


1 6 “ 

0 506 

+15 

0 704 

+9 


22 

2 hours 

0 480 


0 596 


lie hr Unae 


0 “ 

0 404 

-16 

0 721 

+21 


23 

2 liours 

0 295 


0 393 


12 hr Unae 


6 “ 

0 291 

-1 

0 342 

-13 






Sumner 



27 

2 hours 

0 729 


0 766 




45 “ 

0 721 

-1 

0 760 

-1 


29 

2 hours 

0 328 


0 350 




45 “ 

0 327 

0 

0 350 

0 




Benedict Osterberg 





30 

2 hours 

1 045 


0 952 




3 “ 

1 013 

-2 

0 948 

0 



uecessaiy to find out ivhethei the presei vatives themselves had auy eiiect 
upon the analytic values 

Poitions of the oiigmal mine were shaken vigoioiisly with the preser 
vatives As soon as the ehloiofoim and toluene had sepaiated, analyses were 
made simultaneously on all samples Toluene had the least effect upon the 
values obtained by the Polm-Beigluud method (3 per cent lower values), 
thymol had slightly more effect (5 pei cent lower values) , while greater 
variations weie encountered with chlorofoim The lower values for toluene 
preserved urine were not due to the inclusion of this preservative in the 
analytic sample as shown by the Sumner values for the same samples Values 
secured by the Sumner method appeared to be least affected, being practically 
identical for the original urine and all preserved samples The Benedict 
Osterberg values were also very little affected except in the case of cliloro 
form-preserved samples which showed variations similar to those encountered 
■with the Polm-Beiglund method Toluene and thymol, rather than cliloro 


form, are the preservatives to be recommended for this purpose 

Prom the experiments recorded in Table V it is evident that changes are 
not entirely pie\ented by pi esei vati\ es The first tivo senes of analyses 


are especially interesting Urine No 12 showed decreased values for unpre 
served samples by both Polin-Beiglund and the Sumner methods Values for 
toluene-piesei\ed samples showed approximately the same decrease with the 
Polm-Berghmd method, but slightly increased values with the Sumner method 
Urine No 13 showed no appreciable changes when unpreseiwed but shone 
inci eased values when pieseiwed with toluene There is no doubt that hac 
teiia weie piesent in both unpreseived samples Bacterial giowth was pro 
\euted in the toluene-preserved urines for foity-eight hours There is some 


doubt as to the ability of toluene to pieseiwe urine indefinitely 

It seems evident fiom our data that bacterial action can renioie part o 
the “sugar” and that a simultaneous liberation of increased amounts 
duciug substances may at times counteract these effects Since changes 
in tolueue-preserced urine it is not possible to postpone the analysis wi i 
securing inaccurate results The best plan in metabolic experiments ^s^^ 
analyse samples immediately and to deduce twenty-four-hour values 


analysis of a number of short period samples 
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Tvble V 


ClIYNGES IN Pi ESERTOD UrINE 



1 lOLIN BEfGLUND 

I SUMNEr 

VOIDING I 

1 OPIGINAL 

1 MG /C C 




OriGiNAL 
MG /C C 

CHWGE 

% 


CUVNOE 

% 


Urine No 12, Pn 6 9 


M, hour 

0 269 

0 273 

0 261 


0 258 


314 hours 

0 262 

-3 0 262 -4 

0 258 

-1 

0 256 

-1 

251/4 hours 

0 253 

- 6 0 250 - S 

Uupreserved sample cloudy 

0 237 

-9 

0 265 

+ 3 



Urine No 13, Ph 6 5 





1 hour 

0 635 

0 635 

0 592 


0 595 


5% hours 

0 641 

+ 1 0 647 +2 

0 599 

+ 1 

0 610 

+ 3 

251/4 hours 

0 635 

0 0 672 +4 

0 588 

-1 

0 029 

t6 


Unpreser\ed sample cloudy 


TIME AFTEP 
VOIDING 

1 FOLIN BERGLUND 

1 BENEDICT 03TEEBERG 

( SDM^E^* 

1 TOLUENE 

MG /C C 

CmiNGE 

% 

[ TOLUENE 

MG /C C 

CHANGE 

% 

1 TOLUENE 
! MG /C C 



Urine No 1, Pu 6 7 

0 512 0 80 ! 0 602 

0 533 -2 

0 995 +24 0 615 +2 


1 hour 
24 hours 
27 hours 


COMPARISON OP VALUES ON ACID AND ALICALINE URINE 

Oul last expel inieuts were directed towaid answeimg tlie question Is 
the hydrogen-ion concentiation of mine paitly lesponsible for changes in 
the sugar content of urine upon standmg? The mine was made acid or 
alkalme m the manner described previously The Ph of the samples was 
pmposely altered beyond the limits to be found in noimal urine (especially 
in the case of alkaline urine) in ordei to magnify the results The effect 
of Ph on the analytic method employed is given in Table VI 


Table VI 


NO 

METHOD 

ORIGINiVL 1 
ilG /C C ! 

\CID 

MG /CC 

ALKALINE 

jig/c c 

iVLKALl NE 
PER 

1 VOID Pii 
CENT 

3 Folm 







Borglund 


0 792 

0 808 

102 

4 and 9 

10 

(t 


0 365 

0 432 

118 

4 and 9 

11 

t{ 

0 537 

0 506 

0 540 

107 

4 and 9 5 





Average 109 


0 

Benedict 







Osterberg 


0 585 

0 549 

94 

4 and 9 6 

7 

it 


1099 

0 913 

83 

4 and 9 





Aierage 88 14 


4 

Sumner 


0 446 

0 508 

114 

4 and 9 6 

s 

( ( 


0 602 

0 735 

122 

4 5 and 8 5 

11 

t t 

0 556 

0 536 

0 562 

107 

4 and 9 5 





Average 

114 



PEsruiis 


b hr urine 


All analyses on mine No 11 were made at the same time The 
in the Polm-Berglund procedure iieie alwaj's acid, Pn below 4 foi 
uiiiies and about 6 to 6 5 for the alkalme uiines 

The Polin-Berglmid and Smnuei methods gave highei lalues for 
line mine than for the acid urine but, m the case of urine No 11, 
the cause of this phenomenon iias a loweimg of the values for aci 
The values foi alkaline iirme ivere piacticalh identical vitli those 
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on tho original uime wlncli was sliglitly acid, (Ph 6 8) AVe luaj say, tlierc 
fore, that an acid reaction has a tendency to give loner values lutli these 
two inetlioda The diminutions iii acid urme are exactly the reverse of the 
expeoted results, if the sugar is adsorbed bj boneblaek in the same fashion 
as glucose (cf Suninei^) With the Benedict Osterbeig method, wo noticed 
exactly the opposite teudeuej , namely, lower v alues for alhaline urine These 
results might be produced by differences m the adsorption of reducing sub 
stances bj boiieblaolc and I/lojd’s icageiit, or bj variations in the reduction 
process itself Of course exaggerated values wire obtained by these expeii 
ments but it is very probable that similar, though smaller, deviations inaj be 
expected in normal urines where the Pa vanes coiisiderablj 

The changes in sugar values produced bj heating acid and alkaline urine 
are helpful in differentiating between the effect of the hjdrogen ion couoentra 
tion on the analytic procedure and on the "sugar” of urine itself (Table VII) 

Tahle VG 


ISrracTs PruoucEO av Jltnmo roii 10 IIindies at 100' C 


NO 

llfiTltOD 

nerorE 

HZXTINO 

iro A c 

apteh 

UEATINO 
210 /CO 

CH \NOE 
% 

Vj. 

TIME Amn 

\omiNo 

n£2iAn^S 




ACID 

UfINB 




3 

Folin Berglund 

0 792 

0 833 

+ o 

4 

2 boUTB 


10 


0400 

+ 11 

4 

1^4 boUTS 


11 

(1 

0 500 

0 503 

+ 11 

4 

3 hours 





Average 

+ 0 




3 

Benedict 




4 hour 



Osterberg 

0 585 

0 010 

+ 4 

i 

by IJtina 

7 

1099 

1105 

+ 05 

4 

2Va hours 




Average 

+ 2 




4 

Sumner 

0 446 

040T 

+ 5 

4 

2 hours 


S 

if 

0 002 

0 600 

+ 1 

45 

hours 


11 

* 

0 320 

0 529 

+ 1 

4 

3 hours 





■Iverago 

+ 2 







^LKAUNB CHINE 




u 

i’Dlin Berglund 

it n 

0 80S 

0 310 

+ 1 

9 

2 hours 


10 

0412 

0 430 

0 

J> 

1*4 hours 


11 

f i 

0 540 

0 393 

—27 

9.i 

3 liours 





A\cragc 

- 9 




5 

Benedict 







Oaterfaorg 

f{ 

0 549 

0 305 

-34 

0^ 

% hours 

0 hr TTrhafl 

7 

0 911 

0 840 

- 8 

D 

2\(j hours 

n 

** 

0 877 

0495 

-44 

«>5 

3 hours 



Sumner 


Average 

-29 




4 

osos 

0 4r»4 

-17 

OJy 

2 hours 


8 

< ( 

0 735 

0 714 

- 1 

S5 

V/t hours 


11 

< 

0 502 

0 424 

-25 

95 

1 hours 


. 



Average 

-15 





The urine was heated in volnnietrio flasks, cooled and made np to the 
original volume All methods gave increased values u ith heated eeid unnee. 
The Poliu Berglund method was especially sensitive to this change wldek wt* 
exactly opposite to the effect produced by tbe mere presence of 
values given by the Fobn Berglund and Sumner methods There 
marked tendency to decreased values with heated alkaline ntme. 

With the Benedict Osterherg method 
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t\bie viri 




TIME VFTEIt 

VOIDIItG 

VOID 

URINE 

MG /C C 

CII V\GE 

% 

ALK.VLINE 

UPINE 

MG /C C 

CHANGE 

7o 



Folui-herf/limd Method 




Urine No 

3, Pa 4 md 9 

2 hrs 

0 792 


0 808 




45 hrs 

0 792 

0 

0 808 

0 



123 his 

0 800 

+ 1 

0 792 

_ 2 

Unne ICo 

10, P,[ 4 and 9 

1 25 hrs 

0 305 


0 432 




49 25 lirs 

0 4bS 

+ 28 
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1 3 hrs 

0 002 


0 735 




23 75 lirs 

0 588 

_ O 
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The object of the expeiimeiits leeoidetl m Table VIII %vas to detennme 
Mhethei smiilai changes occuiied in these samples upon standing The sam 
pies iveie pre&ei\ed with toluene 

The expected inei eases m acid uiiue weie sometimes obtained In oue 
sample analysed by the Benedict-Osteibeig method theie ivas latei a maiked 
deciease m sugai ^ allies Ilowevei, in samples ivliich haie stood as long as 
this one, the pieseivative value of toluene against microoiganisms may be 
questioned As a lule, the alkaline samples shoived the expected decieased 
values We aie couiinced that changes dependent upon Ph occur in pie 
served samples of uiine and that the best pioceduie is to analvze the urine 
at once (at least within thiee to foui houis aftei the sample is loided) 
Samples wdiich liaie to be kept longei must be pieseiied and kept at a Ion 
tempeiatuie to aioid changes in apparent sugar content 

The xaiiations encouuteied leeall the fact that sugai of noinial mine 
IS a variable mixtiiie of substances and no two uiines maj be expected to 
behave exactly alike Increased values in acid solutions aftei standing mav 
be attiibiited to hjdrol>sis of “combined sugais’’ (perhaps disacchaiides) 
Decreased xalues in alkaline solutions max be caused bx the destruction ot 
sugar, 01 of some substance which inci eases the coloi produced bj sugar 
Similailv, the occasional decreased x allies in acid solutions max be attubu et 
to the destiiiction of some uoiicaibohx diate substance 

The present aiialxtic methods deteiniine the reducing powei of urine m 
terms of equix'alent glucose reduction undei specific conditions Am su^ 
stances xvhich aie not adsorbed bx Lloxd’s leagent fiom acid solution or 
boneblack from acid oi slights alkaline solution, and xxliicli reduce tic 
sugai leagents oi increase the leduction of these leagents bv sugai, 
included in the term “sugar of noimal mine ” 

CONCLUSIONS 

The methods of Polin and Beigliind and of Sumner give 
the same values foi sugai in noimal urine xxhile the Benedict-Os ei^ 
nietliod gixes higher and piobablx less reliable values There are so 
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factors ^\hlcll maj be responsible foi the differences m analytic \alues Qlu 
cose equnaleiits for the urinai^ sugai ma> not be the same for the se\eral 
analytic methods Theie niaj be present in uiine, substances ^\hich do not 
give colors themsohes, but ^\hlch inerease or deciease the amount of color 
piven by the sugai 

Some\vlut iriegulai changes in the sugai content of noimal uime take 
place after the sample is \oided These changes are of sufficient magnitude 
to affect the mteiTnetatioii of published metabolic data Preservation of 
urine uith toluene does not entiieb pre\eiit such changes Not all anti 
septics arc suitable foi preseiMiig the analytic samples 

The hjdrogenion concentration of the mine appears to affect both 
the analytic result and the nature of the changes which occui m \oided uiine 
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DISCUSSION 

Dr Fredeno E SonJern — It is very evident that this communication is the result of 
a very extcusivo study Dr Everett ma> be complimented on this paper 

Dr TVm Taylor CMmmtns — This is a subject in which we have been much interested 
in the Southem Pacific General Hospital, San Francisco We have carried out the Sumner 
and Benedict colorimetric technics for normal unno sugar comcidentlj with the qualitative 
Benedict techme and have found in some instances that the latter gives figures twice as large 
as the former Tho study of normal urmc sugar was prompted sometime ago by the idea that 
some laboratory workers and clinicians were overestimating unne sugar in tho qualitative 
Benedict teclmic With this technic wo place tho tubes containing □ c c of urine and 8 drops 
of Benedict solution in n beaker of boiling water for exactly five minutes I wish to com 
plimcnt Dr Everett on lus work m which we are much interested 

Dr Marh B Eierett {closing ) — In rcplj to Dr Cummins I was speaking of a quail 
tative test I have some very definite replies for Dr Exton Ho was speaking of an entirely 
diffeient and older method wlucli gave higher values A new method has been devised and 
it 13 this method which I have been discussing The values reported were secured on pro 
'^rved «4amplo8 of urine after four to twentj four hours standing I cannot recommend 
formalin as a pre ervative in sugar analysis In regard to tho question of tho nature of 
theso sugars, I have no doubt that sugar of normal urine is not glucose, but rather a mix 
turo of reducing substances wluch are sugars and not other reducing substances as in 
tunated by Dr Exton I wish to emphasizo that tho disappearance from urine of these re 
ducing sugars is appreciable within twenty four hours I am very grateful for Dr Exton s 
criticism 



A NEW MASK FOE USE IN BASAL jVIETABOLISM 
DETERMINATIONS* 

By Allan Winter Rowe, Ph D , Boston, SIass 


T he development of types of appaiatus foi the determination of the basal 
metabolic rate, which did not enclose the subject withm a closed lespira- 
tion chamber, has necessitated the elaboiation of appaiatus for conuecting 
the subject with the gasometer The joints thus made must be gas tight, as 
leakage is only less piejudicial to accuracy in the open than m the closed 
ciicuit method The importance of the problem and the failure of complete 
success which has attended its solution is amply attested by the numerous 
devices desciibed in the liteiature Biiefly stated, gas tight connection must 
be made through the mouth, the nose, oi through both together In event of 
but one oiifice being utilized, the other must be hermetically sealed 

A standaid method in lather geneial use is the rubber mouthpiece of 
Denayiouse^ consisting of a lubber plate disposed between the lips and teeth, 
an outlet tube of ample dimensions passing between the former and two 
rubber offsets fiom the main plate ivhieh aie engaged between the latter 
Occasionally a case is eneounteied in which the ample dimensions of the 
mouth plate aie inadequate Loss of teeth larely, if ever, proves a comph 
cation The complement of this mouthpiece is a nose chp permittmg exact 
closuie of the nostiils Several designs aie available and all are reasonably 
effective A certain percentage of cases encountered possess a nasal con 
figuration which requires much pressure to effect a proper seal This may be 
so strait as to be painful, in which event the absolute basality of the test is 
lost On the whole, however, in my opmion, the mouthpiece and nose chp 
constitute the method of election because of their simplicity, ease of adjust 
ment, cleanliness, sterility, and psychologic effect, this latter a factor that 


should nevei be ignored 

A second type of partial connection makes use of nosepieces As orig 
inally designed by Tissot- these consist of glass tubes with a symmetrical cir 
cular enlargement, one of which is forced into each nostril In the studies 
at the Carnegie Nutrition Laboratory,^ a first modification of these tubes m 
volved the transformation of the terminal spheres to fiattened ovoid form 
Subsequently, small tubes were used with pneumatic shields made of thin 
rubber (dental dam) which were inflated after the tubes had been mserte 


in the nostrils Mouth closure was effected by finn pressing of the bps, r 
inforced in those whose hirsute adornment would permit, with strips of a 
hesive piaster Even in their last and blandest form the nosepieces, if 
tight, are definitely painful Their use m a laboratory where scientific studies 
are being made on normals is feasible, but for clinical application and use 


•From the Evans Memorial Boston, Mass 
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With the sick, they eannot he recommended The discomfort entailed bj their 
use destroys the basal state and leads to results which mnv be most mislead 
mg Benedict and Benedict* ha\e called attention to the serious error that 
may he induced hi minor bod% moAements In a studj on the metabolism 
during pregnancy’ m which repeated ol>sc^^ atioiis were made on the same 
subject over considerable inter\als of time the writer found that the slight 
movements associated with nervous tension and discomfort might introduce 
an error to the magnitude of o\er 20 per cent This obser%atiou was uncon 
sciously verified b) Baer* in a stud\ on the same condition 

The use of a mask earl^ sUogested itself, and a ^anety of what maj be 
termed “half masks’ were utilized Boothbj and Saudiford’’ use a rubber 
mask of rough triangular shape similar to that used for mine rescue work 
This co\ers only the nose and mouth and is held m phee b> an elaborate 
network of tapes A pneumatic rmi which can be inflated they discard owing 
to change of tension m the peiipheral pressure and possible leakage Car 
penter (1 o ) finds this mask unsatisfactory and substitutes one of sheet lead 
in the form of a cone, luted to the face with plasticene Other commercial 
apparatus ha^e mnde use of various modifications of the half mask attached 
to certain forms of anesthetic apparatus M ith the half mask the mutations 
of contour of the human face mai e exact fitting a matter of much diffictiltv 
The rubber masks require what at times is a painful pres.>>uie to render the 
joints gas tight, while the lead mask is pattntl% iH adapted for clinical use 

The utilization of the full gas mask ot warfare cocenug the entire face 
was first suggested b\ ’ I sm^ \ ©is mask designed for use b\ the 

Prenth Arniv, he adapts it to current purposes h\ idding pressure pads of 
five inch rubber sponges o\er tbe areas ^temporal zones) where leaks are 
likeh to occur The apparatus is readih adjusted gnes a satisfactoiv clo&urc 
and most important is comfortable 

Personal experience with the i>e>eral t\pea of apparatUb here described 
led the svriter to adopt the standard rubber mouthpiece and nose clip as most 
nearly conforming to the requirements of an actl^ e eimical serMce As before 
stated, however a small perteutage of cases find it impossible to adapt them 
selves to the method This group includes such tvpes as the deep breathers 
with explosive expiration mentalli retarded idolescents with fluttering breath 
and the group where the anatomic configuration of the nose makes closure 
either impossible or disturbmgly painful To meet these contmgeucies a full 
mask seemed the most suitable device as I had duplicated Carpenter s ex 
penence with the rubber half mask The wai gas mask ob\iouslv possessed 
manv advantages Designed so to fit the face as to prevent leakage from 
the outside it remained onlv to modifv it to arrest anv complementarj leak 
age from inthin Inquiry de\ eloped tbe fact* that samples of the perfected 
tvpe of mask designed bv Major "Waldemar Kops for use with the V E F 
were available This maskf was secured in three sizes an important provision 
when the Aariation of size of head is considered Tbe mask fastens bv a series 


pleasure In acknoTrlftlgloer m\ InCebtedneRs to Bradle> IX.we> Esq late 
Q otiftl, C,W S 1/ & V. for mo. t enurteous and helpful a- slatancc. 

sreateat pleasure in acknowledyiiw nu basic Indebtedness to Major Kops 
“MQugn 'A nose senerous the numerous maAs In this Btud> were made aNaiiable. 
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of elastic bands oiigmating at the salient points of the penpheiy and muting 
in a pad at the back of the head The conventional slip buckle allows the 
independent legulation of the tension in each band and peimits consequent 
accuiate fit of the mask (see Fig 1) To secuie elosuie against leakage from 
the inside, a thin-walled lubbei tube, V/^" in dianietei, was cemented along 
the innei pioxinial edge of the entiie ciicnmfeienee At the siipeiioi point 
a small inbbei tube was intiodueed, teiniinating in the oidniaiy bicicle tne 
valve Thiough this the tube could be inflated to any degiee of tension bv a 
small hand pump (see Fig 2) 



Pis 1 Pis 2 


METHOD OP USE 

The mask has been used with the Benedict-Collins type of closed cncuit 
instrument" As it has two outlets, howevei, it is equally adaptable to otliei 
types of appaiatus, including all open ciicuit methods 

To apply the mask, it is adjusted to the head with the tube in the deflate 
state Each elastic band is adjusted until the mask fits snugly and simp® 
testing shows theie is no appieciable inwaid leakage on inspiiation The pa 
tient next resting in a recumbent position (the mask is adjusted m a m'] 
ported sitting posture), an interval is allowed to elapse to eliminate the e e^ 
of the earliei musculai effort This also serves the purpose of 
the subject with the mask, a not unnecessary precaution The mask eiin 
comfoitably and snuglj adjusted, the hand pump is next attached o 

, innC 

•For the time consuming experimentation necessary to „ j 

tube I am indebted to the co-operation of the Davol Rubber Co Providence K 





MISK FOR MET^POLISM OETERMIN mONS 


50 J 


tube and the lattei inflated to the requisite tension The pliable cliaiacter of 
the tube and thus its cas> adaptation to luequahtics in the coutoui of the 
bearing sui faces iendei*s it efleetne without discomfoit Iboapsuds oi grease 
maj be used if thcie be reason to suspect leakage Usuallj this has been 
found to be unuettssau When the patient is resting conifoitabb su 
peiior tube is connected ^\ith the ipparatus and clamped ofi; lightl> while 
the htter is filled Diunig this pait of the opeiatiou the patient breathes 
tasil) thiough the lowei tube uhich is open W’’ith the appaiatus adjusted 
the thmp is remo\ed ind the lowei tube closed b\ the lapid nisei tion of a 



Fig 3 Fig 4 


long tapered rubber stopper weU greased and for\.ed into the oi idee to eewr 
plete closuie Sereral minutes should now elapse — not less than foiu— to 
establish the gas equilibrium throughout the srstem As the patient is in no 
discomfort and as additional owgen ma> be introduced at mil tlie element 
of haste is ehmniated At the expintion of the test disconnection is made 
and after deflation and looseuins of the straps the mask is leadiU remored 
In the writers experience a heaw board is the oiih inhibiting faenl eou 
dition Tests hare been made successfuUj with subjects wearing small chin 
beards, as the bearing surface of the mask falls well toward the angle of the 
jaw (Figs 3 and 4) 

The mask possesses certain idrsntages for purposes other than that for 
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Avliicli it Avas oiiginally designed As it causes no discoinfoit it can be worn 
foi long peiiods of time ivithout intiodiicing the fatigue and neivous tension 
which seemingly cannot be dissociated fiom the othei foims By the exer 
cise of ceitaiu obvious pieeautions it can be used in other than a leevimbent 
position and is adapted to tests of metabolism in other than the basal state 
In conclusion, I ivish to say that in routine clinical woik, for reasons 
given above, I legaid the standaid mouthpiece and nose chp as the ap 
paiatus of election The piesent device offeis an efficient and satisfactory 
means of seeuimg measuiements on those patients to whom the routine pro 
cedure is ill adapted Fmthei, it can be applied to measuiements made 
undei a variety of physical conditions 

SUMMARY 

A gas mask modified foi use in basal and otiiei metabolism determma 
tions IS deseiibed 
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A NOTE ON THE METHOD OP DILUTING ANTIGENS FOR USE IN 
THE COAIPLEMENT-PIXATION TEST FOR SYPHILIS* 


By Anna C Moore, A B , Albany, N T 


I 


N THE laboxatoiy of the New Yoik State Depaitment of Health, tavo am 
gens aie used loutinely in the complement-fixation test foi syphdiS)-"® j 
an acetone-insoluble antigen piepaied by BoidetV method and the other, 
cholesterinized extract piepaied by a method similar to that of ^ 

and Gager “ The acetone-insoluble antigen is diluted by Bordet’s metho 
follows One part of antigen is evaporated to diyness The dried 
IS then suspended in tavo and one-half parts of distiUed avatei, the first cu 
centimeter being added slowly with a 0 2 c c pipette and mixed as thoioUn^^^ 
as possible after the addition of each 0 2 c c The i emamdei of the wa 
may be added rapidly, but the suspension must be thoroughly du^® 
appropriate amount of this suspension is then added to the amount o ^ 

♦Fiom the Division of Laboratories and Keseaich Neav York State Depa 


Health Albany 
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per cent salt solution necessaiy to make the desired dilution which is mixed 
well by shaking The cholestermized antigen is diluted as follows The 
appropriate amount of the cholestermized extract is added rapidly to the 
amount of salt solution necessary to make the desired dilution and the dilu 
tion IS mixed uell by shaking In the case of cholesteimued antigens, com 
parison is alwajs made of dilutions prepaicd by both slow and lapid mixtuie 
of extract and salt solution and the method is adheied to which gnes the 
more favorable results 

Eecentlj, a portion of the acetone insoluble antigeu was reinforced with 
0 4 per cent of cholesteiiii foi some experimental tests When diluted in the 
same manner as the routine cholestermized antigen and compared with it 
in complement fixation tests it ga^c much weaker results Although it 
seemed improbable that antigens containing cholesteriu could be satisfac 
tonly suspended m salt solution aftei dr>mg an attempt was made to dilute 
the antigen by Bordet s method m the same manner as the plain acetone 
insoluble antigen There eiideutly was some precipitation of the eholestenn 
as the resulting suspension w as somewhat grainy, but the dilution prepared 
by this method gave decidedlj stiongci results thau did the dilution pre 
pared bj adding the fimd extract to the salt solution without evaporation 

It then occuired to us that ceitam cholestermized extracts which had 
been found less sensitive than our loutiue cholesteiinized extract might, bj 
this method of dilution bj e\apoiation ha\e their antigenic properties suffi 
ciently increased to be satisfactory for routine use A cliolestermized ex 
tract (W 23) was selected which had preMouslj been tested parallel with 
the routine cholestermized antigen (W 17) Out of 195 complement fixation 
tests, the results had agiccd m oui> 139 Of the 56 tests which Ind disagreed 
52 had been stronger with the routine antigen the differences m about half 
these cases having been marked This insensitne W 23 antigen was then 
diluted by Bordet’s method of e\aporation with gratifying results Fue 
hundred and twenty six comparati%e tests were made with it and the routine 
cholestermized antigen and in 438 tests the results agreed Of the 88 tests 
that disagreed 48 were sliglitlj stronger with the routine antigen and 40 
ivere slightly stronger with the W 23 antigeu diluted by Bordet s method 
In no case was the difference m the degree of fixation obtained marked 
Thus Bordet’s method of dilution renders this antigen satisfactory for use 
m routine complement fixation tests for s>philis wlieieas when diluted by 
the usual method it had pro\ed too insensitive 

To determine whether the increased cloudiness of the suspension was 
the factor responsible for the increase m sensitiMtj i ■^niall senes of com 
parative testa was made with a dilution prepared b\ Boidet s method and 
with a cloudy dilution prepared by adding salt solution slowly to the un 
evaporated extract Approximately one fourth of the serums tested showed 
differences m the degree of fixation obtained with these two cloudy dilu 
tions, the fixation being greatei with the dilution piepaied by Bordet’s 
method m all the cases where differences appeared 3 he sensitivity of this 
antigen seems to depend to some extent therefore upon the method of its 
dispersion m salt solution 
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Aiiotliei cliolesteiini/ed extidct, on the othei hand, was touud to gne 
equally batisfactoiy lesultb ivith cloudy solutions piepaied by Boidet’s method 
and by adding salt solution slowly to the unevapoiated extiact Oui loutine 
cholesteiiiiiaed extiact gives equally satistactoij^ lesults with cloudy dilu 
tious piepaied by the two methods and vith a cleai dilution piepaied by 
adding the extiact lapidly to salt solution The optimum dilution of the 
antigen is lowei, howevei, ivhen cloudy solutions are used, the 1 50 dilution 
being the optimum ivitli cloudy solutions and the 1 100 dilution, the opti 
mum lyitli a clear solution 


These findings aie at vaiiauee with the obseivations ot GiifBth and 
Scott,^ who state that the Boidet method of dilution applied to cholesteiinued 
extiact pioduces a suspension of diminished instead of impioyed efficacy 
This conclusion might be i cached if the titei of the antigen weie taken as the 
measuie of its effectiveness, since a lathei anomalous fact noted by us i\as 
that theie appealed to be no paiallel betiveen the titei of the antigen and its 
sensitivity Antigen W 23 had a liighei titei when diluted by adding the 
extiact diiectly to the salt solution, but ivas decidedly moie sensitive uhen 
diluted by Boidet’s method ot evaporation When diluted diiectlj, this 
antigen fixed completely in 0 1 c c of a 1 400 dilution and, Avhen diluted hi 
Boidet’s method, it gaie complete fixation iiitli 0 1 c c in a dilution no higher 
than 1 100 The optimum dilution foi the evapoiated extract was found to 
be 1 50 and foi the extiact diluted directly, 1 100, the most sensitive lesults 


being obtained with this 1 50 dilution piepaied by Boidet’s method 

Other extracts which have been found too insensitive ioi use aie to he 
tested by diluting the evapoiated extiact, and it is hoped and believed that 


these antigens will likewise be found satisfactory bj' this method 

A tiial of this method foi diluting antigens is lecomniended, since, udh 
care in thoioughly suspending the clued residuum, a peifectly unifoiin dilu 
tion can alway^s be made On the other hand, when antigen is diluted h\ 
adding extiact directly to salt solution or vice versa, there are bound to he 
slight variations, accoidiirg to mdividual difteieiices, in the degiee of lap* 


ity Avitli which the mixture is made 
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A CASE OP FOLYCYTHEIITA VEBA TREATED WITH PHEOTL 
rnORAZIN IIYDEOCHLOBIDE WITH SPECIAL REPERBMCE 
TO CHANGES IN BLOOD MORPIIOLOGT » 


By Hugo 0 Altvow.AID andJwesB Cvrey JID Minn&ipous JIinv 


T he treatment of jmlj cytiicmia \eia bj the use of arsemcals* ind benzol, 
by splenectomy senesection and intratenons salme infusion, and e\en 
bj iriadiatiou in its -various forms, has been so unsatisfactory that auj uevv 
procedure is uoithy of serious trial if there is anv evidence at all that it 
might be successful " ‘ 

The hj droohloride of phenjlhvdiazin was 6ist suggested and used bv 
Eppingei* in the treatineut of polvcvthcinia vera following the demonstra 
tion b} Moravitz and Pratt* that an auemia could be pioduced in animals 
b} its admimstration lu his report of foui cases Eppinger used the drug in 
1 to 5 per cent solution by hypodcmiie injection subeutaneouslv in amounts 
varying from 2 to 12 c e , beginmug with small doses of the 1 per solution and 
gradually iiici easing both the stiength ot the solution and the size of the 
dose Eeduetioii in total rod cell count and hemoglobin pereentaoC leu 
oocvtosis, jauudice and tenderness of the spleen were noted in all cases 
Taschenburg* followed up the worl of Fppiiigei with esseiitiallv the 
same results He reported m addition to a leucocvtosis tlio pieseiiee of 15 
per cent inyeloevtes and niveloblasts togethei vvitli nucleated led cells when 
the total count had been reduced to 1000 000 led cells and the hemoglobin 
percentage to 30 He used 9 65 gm of the drug in divided dossge over a 
pel led of five and one half mouths 

The first leports in this country were by Tievoi Ovreii in 192-1' and 
1925 His use of the drug diffeied fiom that of the other authors iii that 
he administered smaller doses, by mouth over an extended period of time 
None of these men appaioiitiv made aiiv observations on the changes 
oeeuriiug in the blood cells themselves and it is on this account as well as 
to place on recoid anothei ease of policy theima vera treated with phenyl 
hydrazin hydroohloridc tint we are submitting the following repoit 

Pheuylhydiazm has a elieiiiieal fouiiula of C|H„-NH-NH The hydro 
chloride has been used in work on human subjects as being the least toMC 
foiaii The basn. drug becomes oxidized to set flee a benzol ring vriuch prob 
ibly 13 the actual active agent briiigiiig about the blootl dcstiuctiou It is a 
iiiemher of the antipy nii group of ehemic it suhstaiiees and also, in its nttion, 
bcais some relation to quinine 

The case ivo wish to report is that of a Jewish woman fifty three vears 
■‘ge married with husband and five childien all living uid well Her 

•From the McCIcal Division The •flicollet Clinic Zllnneniiolls Minn 
Uccelvca tor publication October H 13 6 
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family histoiy is negative, and liei past lustoiy uneventful except foi an 
attack of plemisy at the age of foity 

Duiing the siimmei of 1921 she passed tairy stools foi a few days and 
in 1922 she had, appaiently, a gastiie heinoirhage In November, 1923, she 
felt so ill that she sought medical advice at the Mayo Clime 

The blood examination at that time showed Hemoglobin, 81 pei cent 
Red blood cell count, 5,570,000, hematoeiit 56 pei cent of red blood cells 
White blood cells, 5,100 Viscosity, 17 4 Whole blood volume, 151 c c per 
kilo 

On the basis of these findings, and a palpable spleen, a diagnosis of 
polycythemia veia was made 

The patient letuined to Rochestei in Octobei, 1924, at which time the 
blood examination showed Hemoglobin, 84 Red blood cell count, 6,440,000 
Viscosity, 17 6" 

She piesented heiself at this Clime on Nov 27, 1924, complaining of 
veitigo, nausea, a sense of internal heat and generalized “neuialgic” pains 
Our examination levealed a ivell-nounshed woman, appealing somewhat 
younger than the stated age of fifty-thiee, with a high color, congestion of the 
conjunctiva and slight cyanosis of the mucous membianes Physical examma 
tion revealed the liver edge one and one-half inches below the costal maigiu 
and the spleen thiee inches below the costal maigin The hemoglobin at this 
time was 89 and the led blood ceU count was 6,970,000 Fiom this time until 
Novembei, 1925, she had extensive iiradiation with the x-iay directed to 
the spleen and long bones, combined with benzol The lowest blood count 
duimg this peiiod was 5,100,000, and theie was nevei at any time any 
symptomatic relief 

On Decembei 31, 1925, she was hospitalized for treatment by phenyl 
hydiazm hydrochioiide Her blood coimt on that date showed hemoglobin 
95 (Dare) , led blood cell count 7,340,000, white blood cell comit 8,700 Sub 
sequent blood counts dm mg this treatment are charted (Pig 1) 

She received a total of 2 6 gm of the drug m 0 1 gm doses from Decern 
bei 31 to January 10, inclusive During this time she became heavily jami 
diced and the livei and spleen became enlarged and veiy tender Her urine 
and stool contained bile and bile pigments m laige amounts The diug was 
discontinued on the tenth day of January, but the red cell count continued 
to drop until the lowest point was reached on the sixteenth By that time 
the spleen and liver had receded, the jaundice had cleared up, and the ex 
Cl eta had returned to a nonnal content of bile and pigment 

On the eleventh day the fasting blood sugar was 0 128, the unc acn^ 
was 2 2, the urea nitrogen was 44 5, and the creatinine was 0 45 On 
date the icteinis index was 100+, aecoidmg to the technic of Murphy 

The patient Avas dischaiged from the hospital on the sixteenth ani^ 
reported to the office on the tAveuty-thiid of January At that time e 
hemoglobin Avas 74 The red blood cells had increased to 3,380,000 
Avhite cells to 6,100 She reported that she Avas much more comfoitah e 

«AVe are indebted to Dr Giffln of the Mayo Clinic for these findings and for the prlviRS 
of reporting them 
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she had been foi nianj yeais The spleen was only about one and one half 
inches heloiv the costal maigm and the livei -was not palpable 

A count on Januaiw 29 showed hemoglobin 78, led blood cells 3,680,000 
and w lute blood cells 6,900 She felt so wmll that it wms decided to undertake 
some dental w oik which she had long delav ed On Feb 19, 1926, she leported, 
aftei the dental w'oik w'as completed, feeling veiy fine and ivith no com 
plaints The hemoglobin was then 80, the led blood cells 4,600,000, and the 
white blood cells 7,750 

On Maich 22 a blood count was made with the finding of hemoglobin 
85, led blood cells 5,590,000 On Apiil 10 the hemoglobm was 83, red blood 
cells 5,740,000 and wdiite blood cells 9,500, and she was still free fiom com 
plaints Physical examination showed a palpable spleen, but otheiwnse nor 
mal findings 

On Maj 14 she leported at the office complaining of pam and “blisters” 
on the back and light side She was found to have a heipes zoster on the 
light posteiior thoiacie region at about the level of the ninth veitebra The 
blood findings at that time w'eie hemoglobin 88, led blood cells 5,720,000 
and white blood cells 6,700 It was planned that we wmuld gne her small 
doses of phenjlh^diazin hvdroehloiide (probably 0 3 gm pei daj) as soon 
as the herpes had subsided 

It IS evident fiom the lesults obtained m the above ease that the drug 
is a poweiful hemoljziug agent, and that the leduction m the total number 
of led blood cells has been pioduced by hemolytic destruction The spleen 
and livei eulaiged and became tendei, but aecoidiug to the figures obtained 
111 the chemical studj of the blood at the height of the hemoljsis, there vas 
no actual liver damage 

Levi' reports a case of polvcjthemia w'hich had been treated with phenvl 
hydiazin and wdiieh came to autopsy, in w'hich a cirihosis of the Inei was 
found This case had a total of 7 5 gm of the drug ovei a period of eighteen 
months and died of ei'jsipelas The autopsj showed a cirrhosis of the liver 
and enlarged spleen with infarction, coionaij sclerosis, ulcere of the stomach 
and duodenum and a bi oiichopneumoma, but the history of the ease shoued 
that the man had been a heavj beei diiukei, which might account m part 
for the hepatic condition Also, cirrhosis of the liver has been reported 
many times as a finding at autopsv in pohcjthemia cases which had not 
been treated with phenylhydiazin 

In addition to the enlargement ot the liver and spleen, hemolytic activitv 
was further shown in oui ease by the deep jaundice of skin and sclerotics 
and the increased amounts of bile and bile pigments found m the excreta 
(unne and feces) Also, accompanying this ven marked destiiictiou of the 
red blood cells, oi even pieeeding such destiuction, there was an increase 
in the white blood cells, indicative of bone maiiovv stimulation This was 
further predicated bj the fact that the stool and uiine weie both fieighte 
to capacity with bile and bile pigments, which could not occur to such a 
degree if the blood were onlj being destiojed, it being possible only because 
of a concomitant iiiciease in production There then followed, apparent y> 
a depressant phase, perhaps of bone marrow exhaustion and depletion 
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iCg tills peiiod the total white count fell lapidh, the ;jauudice cleared up 
and the bde products disappeared from the urme aud stool At the same 
time our obsei\ation of the white blood cell picture indicated an effect on 
those elements uhieh lus not, lu our survey of the literature, been reported 
m any other discussion of the subject 
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In view of the fact that we did not interest oiirsehes in the mtensne 
studj of the whole blood until the tiuiteenth after the begmumg of the 
treatment, our data are incomplLte Ilouexei the striking changes pro 
duced make it possible to mterpiet ceifain featmes m terms of action of 
the drug ou the bone mariou and tin reticuloendothelidl sxsteiu Unfor 
tunately no differential count nas done before the administration of phenyl 
liydrazm An idea of the blood picture in on thremn in general may be ob 
tamed bj e\.iiiiiiiatioii of Table I uhich is a tabulation from E Paikes 
\Veber * of all complete blood counts gnen on patients with ercthiemn from 
the time that the diagnosis of this condition was first made up to the time 
of the publication of lus monograph in 1921 It \x ill be noted that the com 
bined lymphocyte aud monocyte count in onl\ one case (that of Von De 
Gastello) approaches the low lex el reiched in oui case We call attention to 
this feature to comment more fully on it later 

Furthermore it may be argued that in oiu patient permanent reduction 
m the lymphocyte and monocyte count max luxe been influenced by the 
previous irradiation and benzol treatment leceixed befoie the administration 
of pheny Ihydrazin l^Iinot aud Spurling haxe shoxxn that the lymphocyte 
IS the most sensitive cell to roentgen rays and that the Ixmphopenia is the 
last cell change to be adjusted This is moie particularly true when the 
irradiation has been sufficient to produce leucopeiua Hoxxever m both iii 
stances, three davs folloxving imdiation theie xxas a gradual increase in the 
lymphocyte count, so that at the end of approximately forty davs the total 
lymphocyte count leached the level that existed before the exposure In oui 
patient a longer period since the last irradiation had elapsed 

Becognizing these objections and omissions in our data we shall pioceed 
to analyze the blood counts of our patient as recorded m Fig 1 and Table II 
The most striking feature is piobably that of the diminution of the red cell 
count, that, except for minoi fluctuation was progressive and readied its 
maximuiii on the sixteenth day following the beginning of the ndministiation 
of the drug Clinical evidence supports the pieinise that this change was 
due to destruction of the red cells Coincident with this and equally impres 
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Resembles P A 
Number of 
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Sive was the rising white Wood cell count that reached its maximum from 
the tenth to the twelfth day That this was due to marked stimulation of 
the marrow was made further CMdent by the presence of nucleated red cells 
in fairly large numbers on the twelfth daj and 8 4 per cent reticulocytes on 
the following day From tins point there was a progressive decrease in the 
retieulooytes and on Jan 23, 1926, the count was 2 4 per cent, a figure which 
13 slightly above normal The smears taken on the twelfth, thirteenth and 
sixteenth days showed verj marked amsocjtosis with numeious macrocytes 
and microcytes (especially the latter) large pale red cells, fragmented cells 
and “rmg” forms In many respects the appearance of the smear was 
identical with that of pernicious anemia in a hemolytic crisis 

On the twenty third day there was a marked reduction m anisocytosis 
and poikiiooytosis This remained so on subsequent examinations and the 
last exammation showed moderate anisocytosis, few poikilocytes and mod 
crate achromia, on the whole more suggestive of simple chronic anemia 
Platelet counts were not made, but the number of platelets was estimated, 
five to ten platelets per oil immersion field being considered as the normal 
standard During the stage of active bone marrow activity when retioulo 
oytes and white blood cells were increased, the platelets were apparently not 
increased Later, when theie was a deciease in these elements, there was a 
moderate increase in the number of platelets 

The elTeot of the drug on the white blood cell picture is more difiSeult to 
analyse It is perhaps most easily comprehended if we consider separately 
the effect produced on the cells of the lymphocytic and myeloid series It is 
generally accepted that the lymphocytes are produced in the lymph glands 
and the reticuloendothelial tissues of the spleen liver, bone marrow pharynx, 
and other reticuloendothelial structures This is in conformity with the 
opinion of Weidenreioh There is more uncertainty as to the origin of the 
monocyte or mononuclear cell, but the same author states that it can differ 
entiate itself from these same structures McJunkin* concludes that there 
are two types of mononuclear phagocytes present in human blood, namely, 
(1) monocytes, which ai e probably produced in the bone marrow and spleen, 
since they are found only in these fixed tissues, and (2) lymphendothelioeytes, 
arising from the lymphatic retieuloendothelium Acting on these sources of 
information, it is reasonable to conclude that the source of production of cells 
of the lymphocytic series (lymphocytes and mononuclears) is in the reticnlo 
endothelial system 

The statement that the polymorphonuclear leucocyte is chiefly produced 
in the bone marrow does not require substantiation, since this is the gener 
ally accepted view These cells together with the polymorphonnelear eosino 
phile, constitute the myeloid cells of the peripheral blood Weidenreich con 
aiders the bone marrow the usual site of origin of the eosmophile cells * 

The basophile cell must be considered as a special type of cell, neither 
lymphoid nor myeloid m origin 'Wcidenreich^* (ibid , p 256), Pappenheim 
and Proscher (quoted by Weidenreieh) consider the basophile or mast cell 
to be a degenerating form of the nongranular lymphocyte This offers a satis 
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factQi> for then tppearance m lii^e luimbtrs m iinelo^enoiis 

leucemu -where tliese elejiients aie ilisippeaini" fioiu the circuHtioii 

AVe consulei it nece^sai^ to esUbhsli the ibove ficts as to the oiioin of 
the white blood cells before pioceedmg with our comment on the action of 
phen>lhydnzin on t)ic white blood cell pictuic of the subject of oui case 
report This action is portrajed in the behavior of the total absolute count of 
the cells of the myeloid and Ivmplioul series as shown in Fig 2 

The cuive of the maeloid cells (polymoi'plionuclear neutrophiles and 
eosmoplules) iiaiallels aerv closeh the total white blood count At no time 
does It fall below 5300 (total polvmoiphonuclear neutiophile and eosinophile 
count m nonnal blood on the basis of white blood cell count of 7500) The 
total Ijmphoid count (Ijmphoevtes and monouucleais) appaientlj does not 
share m the initial mciease as do the nneloid cells and shows appro-^imately 
a 60 per cent increase as compared with an appio\mnte 700 per cent inciease 
m the Jattei on the thirteenth da\ There is also a coriespoiidin greater 
decrease that is sustained for a longer period At its maximum (Taimaiy 20) 
it IS less than 20 pei cent of the normal total iMiiphoid count and at no time 
after the initial rise does it attain the uounal figure (2100 on the basis of 
7500 white blood cells in a noimal individual) Judging fioin this it appears 
that the plienylhj drazm exerts a more depressant efteet on the leticulo 
endothelial stiucture than it does on the othei hemopoietic tissues It is even 
doubtful as to wUethei it has am such action on the lattei On the other 
hand, it seems to be one of stimulntiou and the led blood cell count is driven 
down, not because of diminished led blood cell formation but because de 
struetion is propoitionately much gieatei than production That the drug 
should exhibit a depiessaut or toxic effect on tlie leticuloendothehal sjstcm 
IS not rciuaikable when we take into consideration the fact that according 
to the newer knowledge, ]iemol>sis and the foimation of bilirubin take place 
at the same site 

The basopliile count is from two to eight times above the normal in all 
but two of the eight counts If we accept the hypothesis of Weideuieich 
that tliev are a degenerative tvpe of the nougianular hmphocjtes and a 
cell undergoing retrograde metamoiphosis thou jneseuce ui increased num 
bers IS easily explained when, as m this case the nongranular cells were 
dimuuslimg in number As additional suppoit to this In pothesis we mav 
also refer to Gruner ® who states that The hmphocvte of the blood stieam, 
for instance, mav undergo mucoid degeneiation undei the influence of cei 
tarn toxins (stapli-ylotoxin phvnolvsm) and constitute the mast cell of the 
blood stream ’ Other substances mentioned bv lam pioducing increased 
numbers of mast ceils are pv rodiii hemialbumose cokhiciue tuberculin milk 
and cancer extracts It is theiefoie quite possible that phenv Ihj drazm blinds 
about an mciease in these cells in a similai manner 

COVCLUSIONS 

1 It IS possible with tlic propei dosage and admmistiation of phenvl 
bjdra/m bjdiochloride to bung about complete amelioiatiou of symptoms of 
the disease 
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2 The use o£ the diug reduces the total red blood cell content of tie 
blood, and can even pioduce an anemia 

3 The reduction in the led blood cell count is an actual hemolytic de 
struetion of these elements of the blood, evidenced by chnical and morpho 
logic studies 

4 There is also apparent a considerable stimulation of the bone marrow, 
as seen in the increase in total white cell count and number of nucleated red 
cells and reticulocytes 

5 Administiation of the drug m this ease produced a marked reduction 
of the absolute lymphoid count, eithei by destruction of these cells oi by a 
depressive effect on the letieuloendothelial structures inhibiting their for 
mation 

Note The subject of this repoit has been under constant obsenation 
since May, 1926 She was symptom free until November, at which time sbe 
lequiied a course of the diug (01 gm daily for two weeks), which was re 
peated in December Now, in Maich, 1927, she is comfortable again 
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A SIMPLE BLOOD CULTUBB TECHNIC' 


By Perry J M WJnErais, M D , and Irene S McGbath, A B , New York City 


T he use of au anticoagulant in taking blood cultures is not new , and van 
ous metbods have been devised of simplifying tbe complicated procedures 
which are in more or less common use Epstein’ suggested the use of am 
monium oxalate to preient coagulation so that elaborate media at the bed 
side could be dispensed with Chautemesse’ and later GarbaH in their work 
on blood cultures in tjphoid fever, substituted sodium citrate foi sodium 
oxalate Hyttenberg* used an ammonium oxalate and sodium chloride solu 
tion in takmg blood cultures while Lmtz emplojed a 1 per tent sodium 
citrate in normal saluie solution oi a 0 2 pei cent ammonium oxalate in 0 6 
per cent saline solution Reichard” advocates pow dered sodium citrato as an 
anticoagulant t 

The following technic has been emplojed in this laboratory for more 
than two years because of its simplicity and efficiency One hundred c c of a 
2 per cent sodium citrate solution is sterilized and kept ns a stock solution 
When a blood culture is to be made, IVh e c of this is pipetted into a sterile 
cotton stoppered test tube (size bxl) and boiled for a few minutes over an 
open Bunsen flame thus insuring sterilization of the citrate solution and at 
the same time making doubly ceitain of the sterilization of the tube Ap 
proximately Ice of citrate solution is left in the tube w hich is then allowed 
to cool It IS only necessary to take to the bedside the test tube oontaming 
the sterile sodium citrate solution and a package m which are a sterile 10 
c 0 Luer syrmge and 2 needles (18 20 gauge) 

The patient’s arm is prepared ui the manner usual for blood culture 9 
c c of blood are withdrawn and well mixed with the 1 c e of citrate solution 
in the tube, thus making a 0 2 per cent sodium citrate solution m blood, a 
percentage which is sufficient to prevent coagulation and which at the same 
time does not inhibit bacterial growth The eitrated blood is then taken to 
the laboratory and cultures made on suitable media This is done as soon 
as possible after the blood is withdrawn but an hour’s delay has apparently 
not interfered with bacterial growth 

For approximately six months the citrate method was paralleled with 
the old method of taking the media to the bedside During tins time there 
were 61 negative and 10 positive blood cultures and in every instance the 
results were the same with both methods Since the citrate method has been 
adopted as routme our results have been as follows 

•From the Achellg Laboratory of tbe L-cnox HiU Hospital New York City 
Received for publication October 3 1928 

Inauguration of this method Coicbrook and Storer^ have shown that sodium 
curate -ijujlblt* the bactericidal power of blood and tliat this la more marked In freshly shed 
blood than In blood serum. 
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Total numbei of Blood Cultuies 515 


Negatno CultvuDS 457 

Positive Cultures 7S 

B Typhoid 17 

Staph Albus IJ 

Staph Aureus 10 

Strep Vmdaiis 10 

Stiep Hemolyticus 8 

Pneumococcus 7 

Bacillus Coll 6 

Nonhemolytic Strep 5 

Diphtheroid B 1 

Meningococcus 1 


The advantages of the citiate method of taking blood cultuies aie 

1 This method is much simplei than those pieviously employed m wlneli 
the media was earned to the bedside It eliminates the difficulty of keeping 
the melted agai at the piopei tempeiatuie while the blood is beuig taken 

2 The results aie as good if not bettei than with the oldei complicated 
methods 

3 Theie is less chance of contamination because the cultuies aie made 
withouf haste and uith propei facilities in the laboiatoiy and not at the 
bedside 

4 Theie is less psychic upset to emotional patients 

CONCLUSIONS 

The addition of 2 pei cent steiile sodium citiate solution in sufficient 
quantity to pi event the coagulation of blood does not inhibit the giowtli of 
pathogenic oiganisms in this blood and piovides a simple and satisfactorv 
method of taking loutine blood cultures 
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&1UDILS OP QUANTHATIVL BLOOD bUGAK L&i’IMATION* 

VVRIOUS Mi-TnODS COMPARLD WITU TUh AUTHORS MiCKO POUV Wu AIeTUOD 


B\ Thomas Lltiier B'ird AID AIilm iukll AVis 


D uring the past tcM ^eus the cheiniLal analysis of blood, tor Us \diiou8 
constituents, has yarned an undisputed field in medical leseirUi The 
data obtained by quautitatne bioodaugu estimations ue not out) of %ahie, 
from a standpoint of dngnoses m cases presenting gijcosuna and other 
symptoms coraple\, but furnish a better scientific know 'edge as to the se\eut} 
and the beat rationale to obser\e m treating esses ot both in peroGcemia and 
Inpoghceinia, irrespectnc of the conditions causing these sMuptoms As 
the standaid methods ot blood sugar determinations now m use require 2 c c 
or moie of blood fox a single iinl^sis which neeessitites a \eiupunctuie, there 
are gieat numbers of patients including infints small children and obese 
mdniduals, who cannot sluie in these adiantages Sugar tolerance tests are 
not done in many instances where the} ire indicated because of the obstacles 
encountered b} botli operatoi and patient in doing a senes of veiiipunctuies 
at frequent inter\nls 

One } ear ago I devised i means’ leipunng a minimum quantitv of blood, 
ipplieable to all patients indicating the need of a quantitative blood sugar 
estimation Comparative studies were nude with the Folin AVu and the 
Micro Polm AVu methods^ and with the latter method alone on a sufficient 
number of specimens of blood to demonstrate that the latter is just as leliable 
as the fonuer method regardless of the sugar content of the specimens anal 
vzed These comparisons vveie made on a practical basis, that is the un 
known of one technic was read as accurxtch as possible against its rtspec 
tive standard, the standaids then changed and the unicnowu of the othei 
technic brought to the same figure as the former and they mvanablj com 
cided 

Further comparative studies were made on fiftv specimens of blood 
from both noudiabetic and diabetic patients with the Benedict modification 
of the Lewis Benedict, AIjersBaih Poiin AVu and the Alicro Folin AA^u 
methods The three former methods were chosen because the> are flie stand 
ard methods commoul} used as loutine iii the majontj of clinical Jabora 
tones with slight modifications in some instances The results are given in 
the accompanjing tables 

TECHNIC 

The original technics were stneth adhered to in everv detail The stand 
ard of the Benedict modification of the Lewis Benedict method was pre 

Wls. Laboratoo oi the Sacred Heart Sanitarium and St. alary's Hill aiHwaukee 

Received for publication Oct 29 1326 
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Tabus 1 

CoMPARAiivE Analyses op Blood Specimens from Twenty five Nondiabetic Patients 
Expressed in Millioramis per 100 c c op Blood 


NO 

NAME 

FOLIN WU 

METHOD 

USING 2 C C BL 

MICRO FOLIN IVTI 
METHOD 

USING 0 1 C C BL 

BENEDICT MOD 
LEWIS BENEDICT 
METHOD 
USING 2 C C BL 

MYEPS BAILV 
ilETHOP 

USINr 2 C C BL 

1 

Mrs F W G 

095 2 

mg 

094 3 

rag 

108 1 

mg 

102 0 lug 

2 

Mrs A A 

090 9 

Cf 

090 9 

t t 

090 9 

tt 

100 0 “ 

3 

Miss A E 

1110 


1110 

i i 

1110 

tt 

1110 “ 

4 

Mrs REE 

095 2 

et 

100 0 

tt 

107 5 

tt 

102 0 “ 

5 

Mrs E W McD 

100 0 

t( 

100 0 

ti 

100 0 

1 i 

100 0 " 

6 

Mrs J C 

083 3 

(< 

083 3 

ti 

090 9 

tt 

083 3 “ 

r 

Mrs HOF 

111 0 

{ ( 

111 0 

t i 

111 0 

1 1 

1110 “ 

8 

Mrs H G 

092 5 

(< 

090 2 

C( 

098 3 

1 1 

mssam 

9 

Miss M B 

100 0 

n 

100 0 

f t 

120 0 

i t 


10 

Mrs E W K 

037 6 

( i 

085 7 

tt 

1110 

ti 

097 5 “ 

11 

Mr L 0 

103 6 

i( 

103 6 

ct 

115 3 

i ( 


12 

Mr J 0 L 

103 6 

u 

100 0 

1 1 

107 5 

1 1 

100 0 “ 

13 

Mr M G 

1071 

it 

107 1 

1 1 

125 0 

tt 


14 

Mrs S M 

100 0 

ii 

100 0 

tt 

111 0 

t { 


15 

Mrs N 0 L 

084 5 

it 

083 9 

1 1 

097 5 

1 1 

1019 " 

16 

Mr P S 

097^ 

it 

097 5 

tt 

098 4 

tt 


17 

Mr J P S 

101 7 

i i 

1017 

tt 

106 8 

1 1 

1101 “ 

18 

Mr J P 

095 2 

1 1 

097 5 

C i 

1031 

1 1 


19 

Miss 0 F 

092 3 

it 

092 7 

1 1 

100 8 

1 1 


20 

Mrs J A 

092 3 

it 

095 2 

1 1 

1017 

tt 

096 8 “ 

21 

Mr D F G 

096 8 

it 

096 8 

t i 

1121 

U 


22 

Miss H G 

094 7 

if 

094 5 

if 

106 2 

ti 

100 8 “ 

23 

Mrs L M 

1017 

1 1 

1017 

tt 

104 3 

tt 


24 

Mr A T 0 

090 9 

it 

090 9 

1 1 

100 0 

i t 

■ iism 

25 

Mr J J C 

097 5 

<< 

098 3 

tt 

1017 

1 1 

mimm 


A venipuncture waa Indicated in each Instance for other blood tests and enough extra 
blood was obtained for sugar estimations and 0 1 c c was collected from the Anger tip ai 
the same time mth the blood diluting pipette for the Mlcro-Folin-Wu method 


pared by dissolving 0 64 mg of pure anhydious dextiose m 4 c c of a satu 
rated solution of benzoic acid, instead of using a picramic acid solution for 
a standard, wbicb is customaiy in most laboratoxies employing this technic 
All specimens of blood were drann after a twelve-hour fasting, by a veni 
puncture (potassium oxalate used as an anticoagulant), and from a pm pnck 
in the fingei, with the hlood-diluting pipette for the mieromethod The 
standards and filtrates from each respective technic weie boiled simultane 
ously in the same watei-bath, the Folin-Wu tubes were removed after six 
miuntes, and the other tubes allowed to boil seventeen minutes, the technics 
terminated m the usual way A standard (Eimer and Amend) biologic color 
imeter was used, the cups measuring 15 c c with 2 cm diameter, the latter 
being of moie importance than the capacity in regards to small quantities 
The standards were set at the No 10 on the colonraetei m each instance 
because of the small amount (6 25 c c ) of the miciomethod Thiee 
ent readings were made on each unknoivn, added together, divided by ^ > 
the means taken as the figure to compute the values For example, three 
readings of an unlcnown aie 6 7, 7, and 6 9, added = 20 6, - 3 = 6 ^ ® 

means The standaid leading 10 x 200 (strong Folm-Wu standard) == ’ 

_ g g0 _ 291 5 mg of sugar per 100 c e of blood This will explain the o 

figures in the tabulated results 
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TaBI£ 11 

^MPARATUE \NVL\SES OF T^\E^’r\ FUL BlOOD SlEUMENS COILiCTilD FROJA DUBETIO 

Patients \ Number under Insulin Treatment Expressed in Milugeams 
PEP JOO c.{ OF Bi/K)D 


no 

NAME 

FOUN WU 
METHOD 
USINO 2 CC BL 

MICRO rOLIN WTJ 
METHOD 

USINO 0 I C C BL. 

BENEDICT MOD 
LEWIS BENEDICT 

METHOD 

IWINO 2 C C. BL. 

MYERS BAILY 
METHOD 
USING 2 C C. BL 

1 

Mre H B 


160 0 mg 

lOo 5 mg 

172 4 mg 

179 0 mg 

2 

Mr A F 

fa) 

2010 ‘ 

2016 “ 

214 3 

203 4 ‘ 

3 

t ( ( 

(b) 

171^ 

172 7 

1721 ' 

1715 “ 

4 

H it n 

fc) 

490 2 

487 8 

387 6 

363 8 

5 

{{ <( < 

(<1) 

060 6 

660 6 

600 0 “ 

428 5 ‘ 

6 

Mr W W 


1550 

155 0 

157 0 ‘ 

1C81 

T 

Mt J G G 


140 3 

141 1 ' 

153 8 ^ 

142 8 

8 

Miss E A. 


1319 

132 6 * i 

1417 

137 9 

9 

iMrs, D McG (aj 

414 0 

414 0 ‘ 

400 0 '' 

333 3 ' 

10 

H H h 

' (b) 

230 0 * 

237 8 

250 0 

226 3 ** 

11 

Mrs S B 


223 3 1 

222 2 ^ i 

236 4 ‘ 

240 8 “ 

12 

Mrs, J J 

P 

143 6 

140 8 ‘ 

138 8 “ 

140 8 < 

13 

Mrs S S 

(a) 

317 4 

333 3 

333 3 

333 3 '' 

14 1 

ti i 4 

(b) 

20G9 1 

212 4 

222 2 

2381 ^ 

15 

t 1 H 

(a) 

177- 

180 5 

! 200 0 ' 

181 8 

10 j 

Mr F H 

(a) 

153 8 " 

153 8 

166 0 

166 6 ' 

17 ! 

<t << 

fb) 

1412 

147 2 

146 4 

135 3 ^ 

18 

Mr H F 

D i 

1061 

108 2 

107 1 

100 2 » 

19 

Mrs. C H 

G ! 

3014 

301 4 ' 

322 5 

312 5 •• 

20 

MtBS B C 

(a) 

150 7 

US 4 

339 0 ‘ 

1501 << 

21 

( << 

(b) 

134 0 

\Zol 

3412 

136 4 

22 

Sfrs A. C 

(a) 

292 8 

201 5 

297 0 

2915 * 

23 

tt i< t 

(b) 

376 4 ‘ 

-77 7 

280 8 “ 

295 2 " 

24 

Mrs K C 


344 8 

344 8 

375 5 

343 2 

25 

Mr H G 


188 6 

388 6 

302 3 

1818 


A venipuncture was done In each Instance and 0 1 c c was obtained at the same time 
irom the finger tip Tkith the blood diluting pipette 


METHOD OP PRESERMNO HEMOLYZED BLOOD 

Hemolyzed blood (1 volume of blood plus 7 Nolumes of distilled water) lu 
any receptacle or ju the blood diluton^ pipette as m the Fohn Wu and the 
Micro Foliu Wu methods, will maintain the sugar content nine to twelve 
hours at room temperature, which n sufficient where laboratory facilities are 
con\ement, but not adequate wlien specimens are drawn at incon\enient hours 
for analyses or for mailing purposes To overcome this difficulty it was nec 
essary to find a preservative that could be added to distilled water, which 
would not interfere with hemolysis or alter the sugar content of the speci 
mens to be analyzed Several chemicals were tned and 1-400 formaldehyde 
solution (1 c c of commercial 40 per cent fonnaldehyde m 399 c e of dis 
tilled water) ga\e the desired medium A numbei of osalated specimens of 
blood w ere hemolyzed with this solution a portion analyzed immediatelj and 
other similar portions let stand at both room (75 to 85® F ) and incubator 
(37 5° C ) temperatures for periods of one, two, and three weeks respectively, 
and several samples liemoljzed in this manner in test tubes and the blood 
diluting pipettes were sent h^ mail to the Ma>o Clinic, Rochester, Mmn, (285 
mi ) and the University Hospital Augusta, Ga , (1,000 mn) %vithout deteno 
ration The small differences in results are attributed to technical errors and 
minor changes m the sugar standards rathei than the preservative being at 
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Table III 


Given Time Blood fePECiMENS Hemolyzed wirii 1 400 (40 rm cent) FoninwEiinE 
Solution, Will Remain Preserved at Rooit (75 b5° P ) and Incubator (i 7 5° 

C) Tempebatupbs Ex in Miluciams pep IOO cc op Blood 


BLOOD SPECIilENS NO 

1 

2 

3 

4 


Folin Wu method, using 2 c c of bl 

667 


102 

293 

Vlieii taken 

Micro Folm Wu method using 0 1 c c 






bl 

667 

411 

105 

292 

When taken 

Benedict Alodilicatiou ot Lewis Bene 

500 


100 

298 

When taken 

diet Method, using 2 c c blood 




303 

2 wks at room temp 





286 

2 wks at incu temp 

Mt CIS Bally Method, using 2 cc of 

426 


101 

292 

When taken 

Blood 


i 


292 

2 uks it room temp 





292 

2 wks at nicu temp 

Folin Wu Method, usuig 8 c c of 

667 




1 wk at room temp 

hemolyzed blood, equivalent to 1 c c 

667 




1 wk at incu temp 

of whole blood, precipitated, fil 


408 



When taken 

tered, yielding 2 to 5 c c of blood 


420 



2 uks at room temp 

filtrate 


412 



2 wks at incu temp 





103 

3 wks at room temp 





102 

3 wks at meu temp 

Folin Wu Method, using Ice of 

1)67 




1 wk at room temp 

hemolyzed blood equivalent to 0 5 

667 




1 wk at incu temp 

c e of whole blood precipitated, 


408 



When taken 

oentntugated, yielding 2 5 to 3 5 


427 



2 wks at room temp 

c c of blood filtrate 


420 



2 wks at incu temp 





102 

3 wks at room temp 





102 

3 wks at incu temp 

Micro Fohu Wu method, using 0 8 

667 




1 wk at room temp 

0 0 of hemolj zed blood equ valent 

i 667 




1 wk at incu temp 

to 0 1 c 0 of whole blood preei 


411 



When taken 

pitated, centrifugated, yielding 0 5 


426 



2 wks at room temp 

to 0 7 c c of blood filtrate 


432 



2 wks at incu temp 





101 

3 wks at room temp 





102 

3 wks at incu temp 


These hemolvzed specimens weie placed In unsterlle 100 cc Erlenmejer flasks anO 
corked with i ubbt i stoppers 


Table IV 

COMPtRATIVE ANALVSBS OP BLOOD SIECIMFNS IIeMOLVZLP MITII 1100 FOPMALDEinDE 

Solution and Spnt to Oihep L\bop\tomes b\ Mail 




lOTI\ WU 

tOLIN WU 



METHOD, USING 

METHOD, USING 

BLOOD SPEC 

8 C C OF HEM 

4 C C OP HEM 

BLOOD 

BLOOD 



EQUIVALENT 

EQUIVALENT 



to 1 c c OP 

TO 0 5 C G OF 

DAIE 

NO 1 

WHOLE BLOOD 

WHOLE BLOOD 

1 28 25 
131 25 

When taken 
Univ Hosp , 
Augusta, Ga 

276 JDg 

282 mg 


(1,000 mi ) 

267 “ 

250 “ 

2 27 25 

Mayo Clin , 
Rochester, 
Minnesota 
(285 mi ) 

No 2 

288 “ 

288 “ 

2 26 25 

When taken 

214 “ 

215 “ 

3 5 25 

Univ Hosp , 
Augusta, Ga 
(1,000 mi ) 

broken 

broken 


MK I 0 FOLIN M U 
MEPHOD, USING 
0 8 C C OF HEM 
BLOOD 

EQUIVALENT 
TO 0 1 C C OF 
WHOLE BLOOD 


282 nig 


250 


288 

213 


broken 


MK BO KOUN "0 
, method, usivo 
[o 1 C 0 OF BLOOD 
COLLECTED WHH 

blood DIL. 

PIPETTE 


278 mg 


2b7 


293 

211 


Note — Specimen No 1 was analyzed 
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fault Theie are four possibilities of *1 Polm Wu analysis of speeimeus pre 
seis ed in this \\ a^ , 2 c o of o\al ited blood plus 14 c e of 1 400 tonuaidehyde 
solution fuiuish more than enough toi three auahses, nsuie 8 ec 4 ec, and 
08 ec of the heiuoljzed blood, these being equivalent to 1 cc, 05 cc, and 
01 cc of nhole blood and precipitated aecol^hng]^ Ihe fourth applies to 
01 cc of blood collected with the blood dilutiu^ pipette using 1 400 formal 
dehyde solution as i diluint Vin of the il)o\e quantities of blood diluted 
properly (1 to 7 b\ \olumel placed in i suitable container iiid sealed, or the 
pipette with a lubbii bind placed o\er the ends cm be sent aii> leasonable 
distance to a Hboiaton to be mahzed Specimens for the Benedict modi 
fication of the Lewis Benedict and the Msers Baih methods can be preseiaed 
likewise b> diluting 2 c c of blood in pioportiou to each teehmc 

SUMMARY \ND CONCLUSION 

These compaiisons were made with no intentions of placing discredit on 
ail} method used in this stud\ but to gi\e further evidence that the Micro 
Polm Wu method uaing 01 ct ot blood is just as lelnble as am method 
noiv in use in espectne of the quantitv ot blood necessirv foi respective tech 
nics and legardlc&s ot tin sugai content of the speennens anahzed It can 
be applied to am case indicatuu the need of a quantitative blood sugar 
estimation including infants smdl ihddren and obese individuals Its ad 
vantages ue obvious • 

A method of preserving hcnioUzed specimens of blood foui possi 

bilities of a Folm Wu anahsis making it feasible to collect and dilute spec 
imeub of blood with the blood diluting pipette and transpoit an> distance 
in case laboratoi} facilities are not convenient 

REFEhENl ES 

1(a) Byrd T I uthrr V Blood Diluting tor Micro J?olin U u Method of Blood 

Sugar Estimatiou Ueuit, 01 cc of Blood Frelinxmarj Report Jour Am Sled 
\5sn Aug IG 2924 Ix'cxiu 503 

i(b) Bjrd T Luther Pipeta Para Diluir L'l Sangro En El Micrometodo Do Fohn Wu 
1 ara El Calculo Del Azmnr San^ucmi Utihrniido 0 I cc De Saugre Ijiiomio Pro 
hminar (Spanish) Tour Mn Med- As'iu August 15 1924 xii 262 
(a) Byrd T L V Mtero PoUti Wu Method of Quantitatiro Blood Sugar Estimation 
Using 01 cc of Blood VVisconMij State ited Jour Feb 15 1925 
(V>) Byrd T L A Micro Folm VVn Mtthod ■of QuantitntiM' Blood Sugar Estimation Using 

0 1 c.e of Blood Join or Lvo vnd Cun Miu) October 1925 ii No 1 



OXALIC ACID, A GOOD WHITE CELL DHjUTING FLUID* 


By Eodney Jones, Denver, Colo, 


A cetic acid, the standai-d white-cell diluting fluid, while veiy good for 
a quantitative count, is not so good if a difterentiation of the polymor 
phonueleai and the mononuclear cells is desired It has too great a tendenc) 
to destroy the cell membrane and not leave a sharp differentiation between 
the nuclear and cytoplasmic substance 

After a senes of experiments, in which the standard solution of acetic 
acid was compared with solutions of oxalic acid varying in strength from 
% to 3 per cent, a 2 pei cent solution of oxalic acid was found to be the best 
Oxalic acid in my experience comes much nearer being the ideal white 
cell dilutmg fluid When used in a 2 pei cent solution the red eoipuscles are 
sufficiently destroyed, although not as completely as with the acetic acid 
The white cells, due to the fact that neither the cell membrane nor the nucleus 
appear to be destroyed oi distorted by the oxalic acid, stand out very clearlj 
Under low power a much more accuiate deteimination of the percentage of 
polymoiphonuclear cells as differentiated fiom the mononuclear cells can be 
made than when the acetic acid solution is used 

When the cells are examined under high power they appeal very clear 
cut The cell membiane appeals as a light, rather homogenous, but never 
theless distinct shadow, while the nucleus is dark, regular, and in the case of 
the polymorphonuclear cells even the fine filament extending between the 
lobes of the nucleus can be demonstiated in the vast ma 3 ority of cases 


•From the Department of Clinical Pathology University of Colorado Schoo 
Denver Colorado 

Received for publication October 2 1926 
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CEREnBOSFINAL rZitTID Value of Routine Rsamlnatlon of Cerebrospinal Tluid 
Crawford, B L and Cantrow A Am Jour Med Sc , Juso, IDJC cl^xi Ifo 6 p 
S5D 

Report of studies made m 210 cases 

The total amount of spinal fluid is approximately 120 c c — completely replaced every 
five to SIX hours fvormaUy there is a couitaat balance betuceu production and absorption 
Acidosis, auoxcmia, anc^ttbesjo, and tho intravenous admimstration of extracts of 
choroid plexus, disintegrating bmtn tissue, and paretic fluids causo increased flow 
The colloidal benzoin reaction adds nothing of value to the routine exanunatiom 
To prevent disturbance of sugar content by glycolysis, specunena which cannot be oxara 
mod at onco should be placed in sterile tubes containing a few milligraing of sodium fluoride 
They can bo kept as long as a week at room tcmperatuie without marked change 

Normal variations of spinal fluid sugar occur with normal variations of blood sugar 
maintaining an approximate proportion of 1 2 

For protein content the authors use tho following method To 1 cc of spiuol fluid add 
7 c c of distilled water, 1 cc of 10 per cent sodium tungstate, and 1 cc of N sulphuric 
acid Normal fluids giro no precipitate 

In sixty seven normal cases the cells were four or less per cu mm , globulin not m 
creased, and sugar 40 00 mg per 100 c<x determined by Foster’s modiflcation of tho Folm 
Wu tcchmc and using a standard containing 5 mg glucose per 100 c c. 

In eleven children the sugar content was from 71 to 00 mg with an average of 79 mg 
The essential causo of hyporglychomchia is increased permeability of the protective 
barrier of choroidal epithelium and cerebrospinal capillary endothelium, seen usually in con 
ditions having an essential vascular pathology such ns encephalitis and cerebrospinal syphilis 
Great ineiease m globulin and sugar content arc charactcnstic of increased intracranial 
pressure. High sugar values were also found in various functional mental diaordcra. 

The essential cause of low sugar values is glycolysis It is marked in suppurative and 
slight in tuberculous meningitis 

The greatest value of sugar determinations is in the differentiation of tuberculous 
meningitis, from, especially, encephalitis epideraica Sugar determinations should be a part 
of every routine examination 

PSEONANOY The Early Diagnosis of Pregnancy by Precision Further Observations 
of Sugar Tolerance Tests Final Report Hirst J C 2nd and Long C F km 
Jour Med Sc, June 1926 clxxi No 0, p 84C 
Tho following methods were reviewed 

1 Tho Abdcrhalden reaction concluded to be of no vaiuo because of tho large number 
of nonspecific reactions 

2 Erede's anaphylactic inaction wiGiout cxpcrimtntal substantiation 

3 Casta's novocaino-fonnabn reaction numerous nonspccifac reactions with normal 
blood and m infectious and toxic conditions 

4 Dienst's reaction valueless even m pregnaucy 

5 Sedimentation test worthless for the diagnosis of pregnancy though of interest in 
other conditions. 

6 Tho alimentary glycosuna test of Frank and Nothmann A useful test with a 
margin of C to 8 per cent error 


015 
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The metliod used js as folloivs 

A Average supper gp\en the night before 

B Collect first moming specimen of unne which must be negatue to Pehlmg’s solution. 

C Omit breakfast 

D Giie 7 5 gm of table sugar per 10 pounds of bodj weight except that the niasimam 
amount must not be o\er 150 gm This is dissohed in two glasses or water each containmj 
the juice of half a lemon 

E Voided specimens are collected at one and two hours after the sugar ingestion and 
quabtatively tested for sugar by Fehhng’s method 

If either of the hourly specimens shows a definite reaction for sugar the test is positire 

“Traces" or “slight reductions" are disregarded The reactions must be franklj 
pobiti\e or negative 

Precautions must be taken to see that the entire dose of sugar is taken and that none 
IS lost b\ vomiting Patients intolerant to sugar because of various conditions are not 
amenable to the test 

7 The Haubitschek adienaliii test iiicoiist iiit and nntnistw orthj 

h The Phloiizin test prone to false positiio results and untrustworthy 


DIABETES Eelatton of Abdominal and Eectal Infections to the Pathogenesis of Dia 
betes MelUtus, Vishei, J W Am Jour AXed &c , June, lOJC, cK\i, Xo b, p S3tJ 

Case reports tending to support the following premises 
The underlying pathologic change iii diabetes in many cases is a pancreatitis 
The pancreatitis may onginate in acute intectious diseases, and from hematogenous 
local infections 

Fne ca'es of diabetes niellitus apparenth secondary to abdominal and rectal infections 
are reported, with improvement following surgical inters ention 

The opinion is ventured that in these cases the infection reached the pancreas through 
the lymphatics, either directly or by way of the portal circulation 

The conclusion is suggested that abdonunal and rectal infections are important etio- 
logic factors in the etiologv of diabetes melhtus 

CAECmOMA The Bacterial Flora of Cancer of the Breast, Warren, S L. 

Aled Sc , June, 192G, clwi. No 6, p 813 

Micrococci and diphtheroids haio been cultuied readily from cancer tissue obtaincii 
from seven human breasts, without obvious areas of infection They also were present m 
breast with chronic mastitis and in parts of a breast not involved by cancer 

It would appear that these organisms aie casual inhabitants of the breast structure , 
and play no direct part in tlio production of cancer of the breast 

The literature bears witness to the fact that Nuznm’s micrococcus, which 
same as the one described here, has been obtained at different times in the past thong i o 
lanous names 


CABCENOMA The Bepeated Inoculations of Animals with So Called "Cancer 
isms,” Warren, S L , and Pearse, H E Am Jour Aled Sc, June, 1920, bo 
S20 


Two hundred and forty one mice of a strain susceptible to mouse cancer innc ^ 
but m which spontaneous tumors were lery rare, were giien at weekly intervals m 
ous injections of eitlier the micrococcus of Nuzuni oi diphtheroids and micrococci 

mi .1 ^ X ■» x.i rtf -fnr foUI 


from human breast cancers The inoculations were continued until death, or for four 


Dionth^j 

from iiuman oreasc cancers xiie iiiocuiauuns wtfie cuutmueu. uut-ij — ceiaia 

at which time only fifty mice remamed alii e, the others having died, usually from sep 
These fifty mice were observed tor two montlis more, or lor a total of six months 
Ulcerations of the akm which readily healed occurred with great rcgnlantv 
the animals showed ain evidence of a neoplastic growth except one which deve opc 
taneous tumor of the liver 
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Four robbits receiving \\cckly injectioM of both diphtheroids aod micrococci for three 
to live months, sJiowed no signs of malignant di^^iasc oion at tho end of six months 

iso cMtlenci- m3 found that an> of thrst- orgim nis pJa» i primary role iti the etiology 
of cancer though an indirect role is possible 

PSJSGNAZfCY Ittteragglittination of MaUniai and Fetal Blood In the late Ipoxemlas of 
Pregnancy, Allen W M Bull Johni Hopkins Kosp, March, jydC, xxwui, No 3 
p -17 

study eoncerned with tho possible relation of blood mcompat bility as a cause of 
t'clampsia m wludi tho jsoagglutination rcHtionslup of 470 mothers and their infants was 
investigated 

Micjo‘tcopio tcchnic was used rontincl) 

The cases were divided into six gi-oups (1) normal (2) quc<;tiDnable, (3) preeolamp 
tic toicmia, (4) eclampsia f >) nephritic toxemia irithont con\u}sions (0) nephnttG toxe 
nim with convulsions 

Then) is no evidence tint incompxtibihtj is more froqutnt in toxemic than in normal 
j^tstation Iiiconipatibilitj bttnein the blootln of mother and infant was present m 20 8 pci 
cent of 173 norm il and 21 1 per cent of 104 toxemic prcgnautiCB 

There i<! no evidence of an iiicremcd agglutinin tiur in the mntcmal <scrum of toxemic 
women 

There IS no evidcaco of specific immum/^Hon of tJie mother against fetal corpuscles 
The disciopanc^ between this imt prerioua uoik is probablv accounted for by the sue 
of tho sorua studied ^\l^h a snmll number of c'uxes tlu pi lecnitagc of error and likelihood 
of coincidence are ver) great 

Tho 3tud^ of this «tnos of eases bv the notlioils used, j^ivca uo evidence that tlio hto 
toxemiaa of prc^nanc> have their oiigiii in isoa^^glutiimtion phenomena 

TUBERCTJXirtT TESTS IntracutaceoQs Tests with Human and Bovine Tuberculin Down 
Ing H P and Higgins H L Am Tour Dis Child Februarv xxxi IiS 

From a stud> of fifty one cists the tollouin„ conclusions arc formulated 
Both boviiK and human tubtrtulm hould lx eruplovcd m routine tuberculin tests not 
onl^ to determiiio the diagno-^is of the Upo of tub rele bacilli present but also to increase 
tho value of tho teat h) detcctiug eo'Ci which would otherwise be miibcd In our senes the 
mis»cd eases would have amounted to 3o per cent of tlu total tuberculous patients 

Evidence from two cases had to confirm earlier reports that i/i the fir t "itugis of tuber 
culosii, tho patient will react to but one tv pc of tulcicubn pre umobly that of the infecting 
typo while later the patient reacts to other t>pi** (griup reaction) 

BBEMIA On the Presence of Cyanato In the Blood Gottlieb B Bnt Biochem Jour 
102G XX, 1 

In view of tlio fact that it lias been assertel that coiiiiderablo quantities of ejanato 
are found in the blood and, al o, that cyanic a<id may give rise to uii.nija Gottlieb reports 
hi3 experiments on tins nntti r 

Cyanato is rare m tlie blood m eouccjitrntions <v r d 1 mg per 100 cc of plasma 
Cyaaato per os or intravenously is toxic hence evanate ns present m ordinary solutions 
cannot be considcied as a prccursoi of uremia 

MEECBEDOHBOhIB TTosuccessfuI Expartiueots with Mercurochroaie as a Biliary Anti 
septic IX Experimental Typhoid Paratyphoid Carriers Meyer K F Sommer H. 
and Eddie B Jour Infect Bis, Tune, 1920 \avviii, Iso b p 409 

llcrcurodironie lutraveuouslj in;}octed is excreted m the hepatic bde of rabbits in con 
ciDirationa which may de-vtrov 30,000 000 typhoid bacilli in from six to twcut> four houi'S 
It has been impossible, however to cure experimcntoHy produced gill bladder camera by 
giving nitrcurochrome intravenouslv or by mouth 
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The colonnietric methods used m the estimation of mercurochiome, the mflucnco of 
proteins, etc , on the germicidal properties of the compound are discussed 


Laboratory Technic 

BLOOD SEDIMENTATION The Graphic Presentation of the Blood Sedimentation Test 

A Study in Pulmonary Tuherculosls, Cutler, J Am Jour Med Sc , June, 1920, clixi, 

No 6, p 882 

Revieiving the variety of methods which have been and are employed m this procedure 
and uhich render difficult an accurate comparison of results. Cutler presents a simple method 
and a graphic report utilized by lum in a study of pulmonary tuberculosis 

A 5 c c tube, graduated in tenths of a cubic millimeter, each 1 mm in height, and 
marked in millimeters is required This tube may be obtained from the A H Thomas Co, 
Philadelphia, Pa 

Blood 13 aspirated to the 5 c c mark in a synnge containing 0 5 c c of 3 per ceat 
sodium citrate (freshly made), mixed by tdting the synnge, and, after removal of the 
needle, emptied into the tube Several specimens may be taken at once and the tubes marked. 

On arrival in the laboratory, the tubes are stoppered with paraffined corks and gently 
inverted several times 

They are replaced in the rack and readmgs made every five minutes for one hour, 
the readings being graphed on a special chart Readings may be made any time up to ten 
hours after coUeetion of the blood On these charts, obtamable from C M. Beckemeyer, 
Sellersville, Pa, the hoiizontal hues represent the divisions of the sedimentation tube, the 
vertical lines intervals of time A graph is thus constructed 

The author uses the term “sedimentation index” to express the total sedimentation 
of the blood ceUa at one hour 

The normal index for men is fiom 2 to 8, for healthy women from 2 to 10, dunng 
menstruation as high as 12 mm 

By “sedimentation time” is meant the period elapsmg before paekmg of the red 
cells sets in Normally this is always a question of hours 

The greater the sedimentation index and the shorter the sedimentation time, the 
greater is the pathologic activity and vice versa 

In healtliy individuals the graph is always a straight line 

Cutler regards the test as a nonspecific reaction occurrmg m many diseases but a ^ 
looks upon it as a valuable aid in estimating the activity of tuberculous lesions 

He emphasizes the value of the graphic method described. 

The paper is illustrated with six figures including a reproduction of the chart 


BLOOD SUGAR A New Tltrlmetric Principle and Its Application to the Determination 
of Uric Acid and Blood Sugar, Platow, L Munchen med Wchnsohr , November . , 
1925, Ixxii, 2009 

Protems are removed with 10 per cent sodium tungstate and two thirds normal sulphun 

acid 


The following reagents are required 

1 Potassium ferricyanide 0 0803 gm , distilled water 100 c c Keep m a dai 
The solution is stable 1 c c =01 gm of dextrose 

2 Sodium indigomonosulphate 0 3 gm in 1000 c c of distilled water 

3 A 15 per cent cold neutrabzed sodium carbonate solution and its tenfold n i 
Method, 0 1 c c of blood is taken from the finger with a standardized pip® 

transferred to a centrifuge tube contaming 1 7 c o of distilled water Add 0 
tungstate solution and mix, add 0 1 c c of sulphuric acid and shake well distilled 

Centrifuge and transfer 1 c.c to a wide test tube, (or 0 5 c c plus 0 5 c.c o 
water) add 2 c.c of ferricj anide solution and 0 5 e c of 1 5 per cent sodium c 
solution 



ABSTRACTb 


619 


111 a second tube, (blank test), place 1 cc of \\atcr, 2 cc of fcrric}anido solution 
and 0 5 c c of 1 5 por cent sodmm carbonate solution 

Place both tubes in a uaterbath and boil hftcen minutes Cool and titrato nith the 
indigomonosulplmto solution until the first blui h color is constant for 1 minute A few 
drops of the 15 per cent sodium carbonate solution arc added before the titration 

Tho amount of indigo required for titration m the sugar test (b), is subtracted from 

tho amount used m tho blank test, (a), and the result diiided by (a) and multiplied b> 

0 1 equals the sugai content 

Sugar 0 2 

Tho method ns applied to the dctermniatioii of unc acid is indirect and cumbersome 

IMMUNITT The Isolation of Substances with Immune Properties Locke, A. and 

Hlrscb E r Jour Infect Dm 'Noitiuhcr l‘>2'5 x\xm 449 

A method 13 presented for the preparation of a highlv purified hemoljsm hj scicctiio 
adsorption and a destruction of the combmiu„ capacity of the homologous inthroeyto by 
ether extraction 

The procedure pcrmita the securing of liemoljsm of such purity that but 0 009 12 j to 
0 000,18 mg of pititcui aro associated with each hemol>lic unit 

Fresh sheep blood is defibrinated, ccntnf\igated and tlie ccU sediment washed five 
times with 0 9 per cent sodium chloride solution Fifteen c c of tho pad cd washed cell 
sediment arc equally divided, botuoen tuo large centrifuge tubes and to each portion there 
18 added quickly and uith vigorous shaking 40 cc of perfectly fresh rabbit antisliecp 
scrum \fter tno hours tho cells have completely laked and tho stroma has flocculated and 
settled toward the bottom of the tubes, rcntrifugotion for fortv five minutes completes 
tho separation, 90 to 99 por cent of the hemolysm ongiuBllj present is found to be bound 
to tho <itroraa sediment The brilhantlj clear, roil ^upvroatant bquid is decanted from the 
sediment and replaced bj an equal volume ff 09 per cent odium chloride solution After 
tho stroma is finely suspended lu the wash liquor by prolongtd shaking tho suspension is 
alloued to stand for twenty nuuuUs and is then stronglv centrifugated for thirty minutes 
Tho washing process is repeated (about six times) until the supernatant liquid has no traco 
of color and gives no trace of foam when shaken The <?trQma obtained is perfectly white 
and has lost bttle of tho onginallj bound hcraolvsin 

Tho well wasfaed;^ heniol) sin saturated atroraa is extracted with ether threo time's Tho 
volume of tho stroma decreases 90 per cent under this treatment After the removal of 
tho third ether extract the ether remaining dissolved m the stroma material is removed by 
centrifugation m a warm centrifuge The stroma niatenal packs at the bottom of the 
tube and tho salt solution, which made up the cell volume may bo decanted Tho rtsiduo 
IS washed twice with 0 9 per cent salt solution and once with distilled water Considerablo 
hemolj^sm is lost to the salt solution but protein impurities duo to surface adsorption, are 
thereby almost completclj removed Tho homol>sm of th*' salt extracts nia> be recovered b) 
clcctrodialysis and isoelectric flocculation The washed losidue is extneted repeatedly with 
N/IOOO sulphuric acid tho extracts arc pooled flocculated bj neutralization, and the suspon 
Sion centrifugated The flocculation is qumtitativc as hcmoljsiu is almost insoluble in pure 
water The precipitated material is extracted with 0 9 per cent salt solution and solutions 
of any desired hemolytic content may be obtained b> varying the amount by salt solution 
used The hemolytic unit of the extract is assoemted with from 0 000 1-5 to 0 000 IS mg 
of protein The preparations still contain a small amount of cell globulin but are probably 
30 per cent or more pure hemolysin Their combining power for erythrocytes far exceeds 
that of ordinary immune scrums, indicating tliot their content of stroma material is very 
small The amount of the original hemolysin which is recovered m these preparations is 30 
to oO per cent 
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BLOOD, IBON IN Detenninatioa of Iron In Blood, Tissues, and Urine, Fowweather, P 
S Brit Biochem Jour , 1926, xx, 93 


Method of deternniuition of %ron in blood — One c c o± blood is measured into a test 
tube containing 4 c c of distilled water After tkorougli mnemg, 1 c c of this diluted blood 
IS transferred to a Pyrex test tube (200 x 25 mm ) followed by 1 e.c. of concentrated sal 
phunc acid The tube is clamped and held at an angle of 40° to the horizontal Tho con 
tents are boiled rather vigorously imtil practically all the water has been driven off and white 
fumes begin to be evolved Heatmg is discontinued for about half a mmute, after which 
tune 0 5 c e of ‘ ' perhydrol ’ ’ is added to the tube, drop by drop, from a teat pipette Bod 
mg 13 then repeated A brisk evolution of oxygen occurs and the solution in the tube as 
sumes an amber color When white fumes are again evolved, heating is again discontmued 
and after coobng for half to one mmute a further 0 5 cc of “perhydrol” is added a, 
before Heatmg is resumed and the solution usually becomes colorless If aU the color has 
not disappeared an additional 0 3 cc of “perhydrol” is added. Heatmg is contmued for 
one mmute after the solution has become colorless The solution is now allowed to cool 
completely, then it is diluted with about 5 c c of distilled water and transferred to a 50 c.c 
stoppered graduated flask Into another similar flask are placed 1 c c of a standard iron 
solution containing 0 1 mg iron per c c and 1 c c concentrated sulphuric acid Water is 
added to both flasks up to a volume of about 18 c c after which 25 c c acetone are added. 
The contents of the flasks are thoroughly mixed and allowed to cool at room temperature. 
To each flask are then added 5 c c of 3 M ammonium thiocyanate, the contents mixed and 
made up to the mark The two solutions are then compared in a colonmeter 
If the standard is set at 20 mm , then 


20 

R 


X 50 = mg iron per 100 c o blood. 


or ^ hemoglobm m blood (hemoglobin contams 0 335 per cent of iron), where B is 
S’ X 3 35 

the colonmeter reading of the solution tested 


Preparation of standard iron solution Dissolve 0 7 gm pure ferrous ammomum 


sul 


phate m about 50 c c of distilled water Add to the solution 20 c c 10 per cent iron free 
sulphune acid, warm slightly and then add 0 1 N (approx ) potassium permanganate sola 
tion to oxidize the ferrous salt completely Dilute with distiUed water to 11 Each c c con 
tarns 0 1 mg iron 

Method of determination of iron in tissues — The organ or tissue to be exammed is 
minced and washed with water to remove blood It is then dried m a steam oven The 
dried material is then ground in a mortar until it passes through a 30 mesh sieve 

One gm of this material is weighed mto a 300 c c ICjeldald flask to which are ad 
10 C.C concentrated HjSOj The flask is heated in a fume chamber, gently for fifteen ^ 
utes, and then strongly for thirty minutes At the end of this time the walls of the 
are free from charred material and its contents consist of a brown homogeneous fluid. 

13 allowed to cool and then diluted with an equal volume of water and transferred to a^^^ 
c c stoppered graduated flask A rise of temperature occurs on diluting and washing 
flmd mto the graduated flask. Wlien room temperature is agam reached the contents o 
flask are made up to the mark A certain amount of bght, flocculent precipitate 
adding water to the acid digestion flmd The contents of the flask are therefore sh en 
5 c c are withdrawn immediately and placed in a Pyrex tube, to which 1 c c of 
IS added The tube is melmed as in the previous method and the oxidation with 
there outlmed is followed If much iron is present the final solution has a s ig ' 
color after oxidation which almost entirely disappears on coolmg 

After cooling, the solution is transferred to a 50 c c graduated flask and ace m ^ ^ 
thiocyanate solution added as before, a standard for comparison bemg also preP 

already described siderosa 

In the case of organs containmg more than the normal amount of iron (w 


13 present) 0 5 gm should be taken mstead of 1 gm., and it may 
prepare a stronger standard solution for colorimetric comparison 


be found necessary 
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Method of (/cferHunaaou of iron in nnjie — To 100 cc of tlic twenty four ]iour speci 
OKU of uriuo placed m a 300 ec Kjoldahl flask 10 c c of eonceatrated sulphuric acid arc 
added The contents of tho flask aro vigorously boiled until frothing begins to take place 
Heating is then earned on with caution until frothing ceases i full flame is then used 
again until tho walls of the flask aro free from cliarred material and homogeneous fluid re 
suits Iftcr cooling this fluid is diluUd and transferred to a 50 c.c graduated flask whose 
contents aro made up to tho mark when tlicj liaio cooled again to room temperature Ten 
c c. of tho liquid are transferred to a Pyrex tube and concentrated by boiling Until tho 
lolunie has been considerably reduced tho flame of tho burner must not be directed to the 
bottom of tho tube but to tlie wall of the tube just below tho surface of the bquid "When 
nearly all tho water has been druen off and white fnmes begin to bo evolved 05 cc per 
bjdrol 18 added as before followed by further quantities of 0 3 cc and 02 cc ^Vfter the 
last addition tho resulting fluid is boiled vigorousU for three nunutes when practically no 
more fumes are evoked The liquid is then ollowcd to cool diluted with about See dia 
tilled water and transferred to a 25 c c stoppered graduated flask One c c concentrated 
sulphuric acid is added and 12 o c c acetone The contents of the flask are made up to 
about 20 cc and allowed to cool to room temperature Three ec of the tiuocjonatc solu 
tion are theu added and tho contents of tho flask well mixed and made up to tho mark- The 
•standard for corapari on is prepared at the same time m a similar flask using Ice of a 
solution, containing 0 01 mg iron per cc 1 co conccutratcd sulphuric acid and 125 c,c 
acetone Tho unknown solution as thus prepared j-i cloudi •k portion of it is therefore 
immediately centrifuged in a closed tube for five minutes when the clear supernatant fluid 
which results is compared with the standard ni the colonniotcr 

The iron solution used for prepanng the standard for canipanson is one tenth the con 
ccntration of tho standard prcsvouslj u^cd and ih prepared from tho latter by suitable dilu 
tion witli distilled water 

It 18 essential in this method wheie ven small quantities of iron aro estimated to 
prcicnt dust from fallmg into the solutions aa it has been found that the atmospheric 
dust at any rate m an industrial center contains sutflcicnt iron to cause errors m the 
rcauit if precautions are not taken to oclude it 
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Principles and Practice of Chemotherapy* 

U NTIB compai itively recent times, the therapeusis of disease has been mamly symptomatic 
and, to a greater or lesser extent, empiric, modem developments m knowledge of the 
parasitic causes of disease and tlie consequent better undeistanding of the mechanism 
concerned in the production of the pathology associated wjth the disease resulting, haic led 
to a definite and systematic seaieh foi specific remedies or methods of treatment to which 
attempts the term chemotheiapy is applied 

Originating largely in the work of Ehrlich which had its inception m the thought “that 
tho ways and means by which drugs aie distributed over the body must be of the greatest 
importance in the rational deielopment of tlierapeuties, ” modem chemotherapy is defined 
by Kolmei as “The preieution or ticatment of disease by chemieal disinfection or mhihi 
tion of the paiasitic causes without maiked oi serious tovic effects’’ upon their host 

But little consideration of this definition, and but a casual survey of the literature 
concerned with it duiiiig the last decade alone, suffices to bring a realization of the broad 
field involved and the numerous, complex, and luten elated problems presented for studj and 
consideration 

Until the publication of Bi Koliiici ’s book, theie existed nowhere in any languages 
systematic or compiehensivo survey of tins complicated subject 

Had Dr Kolraei done nothing more than present a survey of the literature of modern 
chemotherapeutic studies he would haie leiidered an imaluable service to all who ate ton 
eerned with the pievention and treatment of disease 

He has done moie than this, however Not only are the literature and studies of the 
world survejed and presented in a systematic manner, but the results are renewed and 
judged in the light of the compreheusiie expeiience of a worker intimately concerned with 
the development of the subject 


The book is divided into ten parts, all iiitei locking and welded into a harmonious 


whole 

Aftei an histone discussion. Part I considers in detail the methods for determinuio 
the toxicity of chemical agents in relation to their chemotherapeutic use Part ^ 

comprehensive discussion of the chemotherapy of bacterial and mycotic disease in man ^ 
the lower animals Pait III discusses the chemotherapy of tiypanosomal diseases 
rv discusses the chemotherapy of spirochetal diseases other than syphilis Part V takes up 
the chemotherapy of piotozoan and metozoaii diseases excluding trypanosomal and spa 
chetal diseases Part VI deals with tlie chemotherapy of diseases of unknown or dou 
etiology 

These sections cover 446 pages and bring to the reader a w ell planned, clear) 
sented, and eminently pradtical disoussion of the entiie field of modern chemotherapy 


*■ Treatment 

•Principles and Practice of Cheniotherap) with Special Reference to “J Uni 

of Syphilis By John A Kolmer Professor of Patholoffj Graduate School or m B, 

versity of Pennsjlvania Pp 1106 S2 illustiations Cloth Price ?12 00 nei 


versity 
Saundeis Co 


Philadelphia 


Note 


In so far as practicable the book review section will present to the 

interesting knowledge on the subject under discussion, culled from the volume rev 
(b) desciiption of the contents so that the reader may judge as to his per!.on 

the wolume , ,, „ the reading 

We tiust that the scientific information printed in these pages will maise 
thereof desirable per se and will thciebv justify tho space allotted thereto 
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There is no spft.>altj of iucdiuno or surj,».rv to which this portion of tho book 13 not 
applicable, no worker Tflio cannot iind infonuntion and assistance applicable to liis par 
ticular problem 

\Vliat has been done, how to do it wliat might bo dono, and practical suggestions for 
its accomplislimeut abound ou e\erj page Nothing is left to guesswork everything 13 
detailed The phjaicnn, the sur^jeon and tlK. laborator\ worker may all profit by the mate 
rml here presented 

Part \II and the remainder of the book (OoD page**), are devoted to the treatment ot 
3 } phiUs 

Tliero is much to support the contentioiu that generally speaking syphilis is a \cr> 
much miBhandled disease Ihere arc too manj for whom the study and diagnosis of syph 
lbs begins and ends with the A\assermanu ttst t>o many whose treatment la of tho disea c 
rather than the patient with tho disease (of mam whose schema of treatment 13 that fur 
nished by tho detail man or the manufactuitr of preparations for the purpose 

Tbcie are too many so called icrologist'i also whose knowledge is entirely technical 
and who fail to icabze or art. ignorant of thu relation of the serology of syphilis to its 
pathology and to the lariationi lelatcd to its pathology and treatment 

Standard or set methods for the treatmout of «\phi!j 8 nre impossible to formulate 
Tlio successful treatment or even an mtclb„eut attempt invohcs an appreciation and under 
standing of all the minutiae which affeit the particular ca&o in point 

It IS suiely not too much to expect of an\ one muleTtakin„ the treatment of syphilis that 
ho shall have somt lutelh^cnt eoiiet| timi ot tin rnlunmle uiilerUing the various dnij,** avail 
alila for tho pujpose <101110 understaiiding of what they are how thov act when they may 
ami may not bo used and « 8 omothmg eoneermng the nature and prc\ention of untoward by 
t lit cts 

U 1 this IS di 8 eus>cd m qicat Jitad ax relat<d to ail the preparations utilized m mod 
em syplulology Tho discussion of aaiious ta'pea of reactions is a mine of information ou 
the subject and summarizes all that can h< said at pieaeat eoneeming their prcroation or 
treatment and as fur as the resicwer know<» tins information has not before been pro 
ented m so detailed and practical n manner in nnv one book 

^Vliile the methods u<»cd bs Kolmcr for the treatment of ^sphiUs arc presented in de 
tail tho necessity for the induidualization of treatment is eonaisteatly emphasized and all 
tho infonnalion a\ailablo for an understanding of the subject 13 presented and discussed 
"While of great aaluo to tho siTbiloMrapher and ^icrologist this section of the book 
should prove of incstiinablo value to the practitioner at large for the comprehensivo in 
formation it contains relatne to the therapeutic value of the many methods and prepara 
tions now ju uso for its clear and thorough di'icussi ma of tho urology of the di'sease and 
its clinical application tho eiuKes pr^^entlo^ anl treatment of ar<^iiieal and other reac 
tioos and especially the detailed prcuintation of methods 

All in all the book is a worthy companion and Rupplcnocnt to the author s provioua 
volume on ‘ Infection Immunity and Biologic Tlierapi ond dc‘serro<i a place in the library 
of all who aro coiicorned with the <<tiidv treatment or prevention of disease 

Tho first of its kind m ana language it la doubtful if this book will ever be dis 
placed from the commanding position it now oeeupioa with reference to its subject 
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pectecl that lu due couise this same observation will be made m variom 
diiections with lefeienee to ephedime also Aud m this eonnection it m 
be noted that the ancient Chinese used Ma Huang as a diaphoietic (possibli 
without justification) and lecent phaimaeologic woik has shown that ephed 
line stimulates the stellate ganglia Theie is some stiiiiulatioii of the sun 
pathetic nerve supply to the secietoiy glands and this also seems to depart 
in some degiee fioni the typical epinephiine action Appaiently the central 
neivous stimidation may oceasionallv cause sweating iii the case of tone 
effects fiom leiy laige doses The unequal contiactioiis of the vaiious parts 
of the sj^steniic vasculatuie ■would seem to pioduce temporaiily a somenhat 
dilieient distiibution of blood in the laiious oigans and parts of the bodi 
fiom that which follows the administiation of epinephime Syiieigism bas 
been noted between ephedime and epinephiine and between ephedime and 
tyi amine 

Aftei doses of eigotaniine sufficient to pioduce a fall in blood piessure 
when epinephiine nas injected Nagel pioduced a rise in piessure by injec 
tion of ephedrine 

The minimal lethal dose intiavenouslj foi dogs was found bj Chen to 
be fiom 70 to 75 mg pei kilogiam of weight Fiom this it might be m 
felled that a man ot 150 pounds weight would be fatallj" poisoned b) some 
60 to 70 giaius if injected intiai eiiously In coiitiast to this the usual 
clmical dose is fioin 1 to £ 1/2 gi and 67 ^ gi have been given 111 a single dose 
uithout untowaid effects 


Fiom a clinical standpoint the best results haie so far been obtained 
when the drug was applied locally' to the nose in cases ot chiomc congestue 
conditions such as hypeiti opine ihinitis and hav fevei In asthma it bas 
also been found of definite value, and 111 the tieatmeiit of uiticaiia and ana 
phylaxis the drug would appeal to liaie a piomisiiig iutiiie A lathei un 
expected featuie of the action of cphediin was the ob^eiiation that it ap 
peared to be the best single ding to use as a lespiratoiy stimulant m casei 
of nai cotie poisoning And the diug has also a ceitam field of usefulneM 
as a mydiiatic 

The use of the diug as a caidiac 01 eiiculatoiy stimulant is still 
experimental stage and the general lesults 111 the field have not so fai ^ 
as promising as might hare been expected But there is still a poss 
that the substance may be found valuable 111 certain types of cardiac 
circulatory' conditions The diug appaiently cannot replace epinephiine 
a local styptic for use in local anesthetic solutions for its local vasocou 
mg action is too slow' to preient the general absoiption of the anesthetic 
It IS obvious that modern phaimacologists — and significantly euoUo 
foremost of these is Di K K Chen — aie now' mteipietmg the dream 
Empeioi Shen Nung (3217 B C) who tat>ted Ma Huang and jjis 

dow'n in his Pentsao, or pharmacopeia, as a good and useful drug 
imperial majesty' now come back to eaith he would be in a position to eJ.^ 
W'lth modern inspiration, All things come to him who w'aits 5000 years 

—P E J 
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The Menace of the Sbghlly Postiwe Wasserman?i 

P ARADOXICAL as it inaj seem, the obMous sometimes lequires lecuiring 
01 psi-sisteut leitciatjon before it is geiieialh ippieuated 
AVhilc the subject is not altOoCtbei ncNt, has been discussed b> \arious 
wnters, and commented upon iii nuiiteious jounials mchidiiig this one/ a 
recent paper b} AlitchcII '\^un utteis a tiiueh waimng lelatue to the mal 
mteipietatiou of the AVassemnnu reaction as i potent cause of sjphilopbobn 
“As a dissemmatoi of false dngrnoais of s\p]iihs” sa>s Miteliell the 
shghtlj positive AVassciiinim leport was without a iival until the ad%ent of 
the Abrams machine” and the pipei iccouuts illustiations of the harm done 
bj the eironeous luteiprctation of such icporls 

Hitchell behe\cs that there is a inoial obligation on the part of seiolo 
gists to make it eleailj undeistood b\ tlimciaus tJiat the AVassennanu report 
IS frequeutlj onlj a SMuptom and that in case of doubt, fiuthei specimens 
should be examined 

Let it be said and cnipliasired tint tins indeed is tiie seiologi^t’s concep 
tion of the test aud that it is the sciciogist s fiuthei contention that theie is 
a aerj definite moral obligation upon the part of the clinician to become 
familial with this and nian\ othei peitinciit facts lelited to tlie diagnosis 
aud treatment of s\phihs — an obligation too often neglected and nniecog 
uized 

It IS uufoitunate foi the patient a stigma upon tiic profession at laige 
a potent factoi m the pioduction of saphilophobii a still moie potent factoi 
in souing a crop of paltlal^^ tuated s\pliiljtics fiom whom will be reaped a 
generoiLs liaivcst of neuros^ pluhtics in the \eais to come and a reproach to 
the physician in genei il that the intiodnctmn of the Wassermann test and 
the irsemeals ha\e brought about as i b\ pioduct a numbir of pseudosvpb 
ilOe,raphers for nhom, as Bieiuau'’ Ins said Tlie tiinical study ot svphilis is 
unucccssaij The public AVasscimann liboiiton makes the diagnosis 
md a fen injections of aispheiiamnie tlcai up the lesions 
The le&ponslbIllt^ foi this situitioii lests more hea\ ih upon the clnncjan 
at large tli in upon tlie serologist 

Be It said to the seiolOoist% credit tint he has alnajs emphasized the 
status of the AV isserm inn le ictioii as but one phase in the examination of the 
patient foi eMdences of sjphilis, that he his contiibuted greatly to an under 
standing of its limitations, reiterited again ami again the Mtal neeessiU foi 
Its clinical inteiTnetatiOii and coiielatioii mtli all tlie othei featuies of the 
particular case, and pleaded aehemeiith for some clinical inteiest and under 
standing of its mechanism and chnual significance 

There aie, it is tine, unsciupulous and mercenai\ serologists just as there 
are unscrupulous and ignoiant chnicims and both sliould be sought out and 
scourged from the piofession 

The subject has been discussed and redisciisscd and ne\ertbeless is still 
nortln of attention 

Tbis mucli may be again said with confidence 
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EDITORIALS 


Ephedrme 

TT HAS been a long time since the question was liist asked, “Can auT 
J- good come out of Nazaieth?” In a somewhat similai spint the question 
might have been asked only a few years ago, Can any good come out of Cln 
nese medicine? Whether by chance oi by actual scientific tiial we cannot 
say, net ei theless we can now answei the lattei question with a positive i&’i 
foi from out of the supeistition, the medical iiff-iaff and the folklore of morn 
than five thousand yeais a new dimg — foi us — ephediine has emeiged 
early as 1885 and 1887 this ding (oi an alkaloid supposed to be ephedrme 
had been isolated by Yamanashi and Nagai fiom ephedra vulgaris, lar 
helvetica The popular name of this rather common Chinese plant m 
Ma Huang and other alkaloids are also pieseiit in it The earlier pharmaco 
logic work on ephedriiie was somewhat confusing and the investigations were, 
unfortunately, not followed up as they should have been 
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Structurally tJje 2 b I'lthei ‘JJjmjJti to e])juej)hrjne 'jiid tynmiue and 
like tliem it pos'?esses SMiipathommictic pioperties Beginning Amatsu 
^n(i Kubota m 1017 aud Oheu and Stlmuclt about 1023 a lapidly gio-sviug list 
of pbanuacologists and ehnieiaiis Jm\e caiiicd out a bnlliaut and Ter> prom 
ismg senes of experiments on this drug Alresd> an iinportint future for 
this alkaloid is definitely indicated It is piactieallj certain to displace the use 
of epinephrine in certain t>pes of eases And m all piobabihtj it will find 
a use m nen fields of its own The pharmaceufmal drug manufacturers Iia've 
already begun to read the signs of the future uith reference to this com 
pound and it appeal’s that vaiious nianuficturers in this countiy ha^e uo^\ 
Hid m stock, or are trjjug to get, a goodly supply of the crude Ma Humg 
These companies ha\e comniendabh proceeded nith caution uith lefereuce 
to the neu drug For notuithstaudmg the manj inteicsting and valuable 
points which ha\e ahead^ been discovered about this substance, it appears 
that more is yet to follon 

Briefly stated the diug has been shown to raise the blood pressure cause 
dilatation of the pupil contract the uterus relax the intestinal and bronchial 
musculature increase the blood sugai stimulate the heait undei some con 
ditious and apparently depress it undei others to stimulate the central 
nervous system m some degree to cause death bj heait failure and to 
possess a relatively low toxicity The use m blood pressure produced by 
ephedrme is neither so abrupt nor so high but lasts very much longer than 
that produced by epmephime And ephediine solutions are very stable can 
be sterilized by boiling and the dmg can be effectively administered by 
stomach as well as hypodermically It appears that neither animals nor 
man develop any special tolciance foi tin ding wh«-n it is administered ui 
repeated doses from day to day oaei comparatively long periods But on 
intravenous injection it is found that the first dose if it be laige enough 
mil produce a niaximum rise of pre<;suie the second dose (of the same 
amount) will then raise the pressure only one half or two thirds as high as 
the first and following, doses, if gnev mthin ten or fifteen minutes of eacli 
other, tend progressively to produce less and less of a rise in arterial presbure 
and usually the latei doses may produce some temporary fall in pressure 
In a number of recent experiments the writer has found that when this stage 
has been reached, and ephedrme in any sized dose will no lougei produce a 
rise m pressure then an mjeetion of epmephnne will promptly raise the 
pressuio almost as high as the given dose would have raised it befoic any 
ophednne had been given This observation can only mean that ephedrine 
and epinephrine do not act on identicallr the some stmetures, or else that 
the tvio drugs do not affect them in the same identical way Many years 
VoO BaroCr and Dale investigated the pharmacologic action of a large uum 
her of compounds to which they gave the name of 'Sympathomimetic 
amines ’* These authors showed that the relative action of the various mem 
hers of the senes on diverse organs and structures innervated by the true 
sympathetic neiwes varies considerably and that a member which was very 
active ou one organ might not manifest this same degree of activity on an 
othei presumably similnily inneivated structure oi oigan It is to be ex 
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pected that m due couise this same obseivation will be made in \anou!> 
diiections until lefeienee to ephedune also And in this connection it Eiai 
be noted that the ancient Chinese used fila Huang as a diaphoietic (posAbh 
without justification) and lecent phaiiuacologic woik has shown that eplied 
rine stimulates the stellate ganglia Theie is some stiinulatioii of the sim 
pathetic nerve supply to the secietoiy glands and this also seems to depart 
in some degree fiom the typical epmephiine action Apparently the central 
neivous stimulation niaj occasionally cause sweating in the case of toxic 
effects fioin \eiy laige doses The iinecxual eontiactions of the various parts 
of the systemic vasculatuie would seem to produce tempoiaiily a somenhat 
diffeient distiibiition of blood in the xaiious organs and parts of the bodi 
from that whrch follows the administration of epinephrine Synergism has 
been noted between ephediine and epiiiephiine and between ephednne and 
tyr amine 

After doses of eigotamine sufficient to produce a fall in blood piessure 
when epinexihime uas injected Nagel produced a irse nr pressure by lujec 
tiorr of ephedrrne 

The minimal lethal dose intiax'enously for dogs was found bv Chen to 
be from 70 to 75 mg per kilogram of weight Ifiom this it might be in 
feiied that a man ot 150 pounds weight would be fatally poisoned by some 
60 to 70 grains if injected intravenously In contrast to this the usual 
clinical dose is from 1 to 2^/^ gr and 6^ gi have been given m a single dose 
uithout untowaid effects 


From a clinical standpoint the best results haxe so far been obtained 
when the drug was applied localh to the nose in cases of clirome congestive 
conditions such as hypertrophic rhinitis and hay fever In asthma it has 
also been found of definite value, and in the treatment ot iiiticaiia and ana 
phjdaxis the drug Mould appear to hare a ]nomising tutiiie A rather uu 
expected feature of the action of ephedrin Mms the obseixatioir that it ap 
peared to be the best single drug to use as a lespiiatoiy stimulant in cases 
of narcotic poisoning And the drug has also a certain field of usetuhiess 


as a mydriatic 

The use of the drug as a cardiac or ciiculatoix stimulant is still m the 
experimental stage and the general results in the field have not so fai ^ 
as promrsmg as mrght haxe been expected But there is still a possi 
that the substance may be found valuable in certain tjpes of cardiac 
circulatory conditions The drug apparently cannot replace epmephinic 
a local styptic tor use m local anesthetic solutions for its local vasocons 
ing action is too sIom to pieient the general absorption ot the auesthetm^^ 
It IS obxious that modern phannacologists — and significant!} enough 
foremost of these is Dr K K Chen — are now interpreting the dreaai 
Emperor Siren Nung (3217 B C) mIio fasfecZ Ma Huang and 
down m his Pentsao, or pharmacopeia, as a good and iisetul ding 
imperial majestj now come back to earth he would be in a piosition to e ^ 
M’lth modern inspiration. All things come to huu vdio iiaits 5000 veui’^ 

—BEJ 
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The Menace of the Slightly Positive Wassermann 

P AKADOXICAL as it niaj betm tlic obMous sometimes lequires lecuiruig 
01 peiMstcut leiteration before it u» e5eneian\ appieciated 
While the subject is not altogether neA\, has bteii discussed b> ^anolls 
wiiters, aud couuueuted upon in ainmeioiis jouinaU includinis this oned a 
recent paper by Mitchell a^aia utfeis a tmieh waiiiiiig relatne to the inal 
mterpietatxoii of the Wassenniun leaction as a potent cmse of s} philophobn 
Vs a dissemmatoi of false diagnosis of s>phihs ' AUtchell the 
sbghth positne Wassemann leport nss without a nial until the adieut of 
the Abiams inachiue and the papei leeouuts lUustiations of the harm done 
bj the erroneous inteipretation of such leports 

Mitchell belmes that thcit is a moial obligation on the pait of seiolo 
gists to mahe it clcailj understood b\ clmicians that the Wassermann report 
IS frequently only a syiuptoin and that m case of doubt further specimens 
should be exammed 

Let it be said and eii]phasi 7 ed tint this mdeed is the seioloyist s concep 
tion of the test and that it is the seiologisf s fuithei contention that there is 
a -serv definite moral obligation upon the pait of the clmician to become 
familiar with this and many othei peitment facts lelited to the diagnosis 
and treatment of sipliihs — au obligation too often neglected and unrecog 
nized 

It IS, unfoituuatc foi the patient a stigma upon the profession at large 
a potent factor m the pioductiou of s\ pbilopliobi i a still moie potent factoi 
in sowiiio a crop of paitnills tieated sxphilitics from mIioiii Mill be reaped a 
generous Inncst of neu^os^phlUtlcs in the \enis to come and a reproach to 
the physician in geneial that the mtioduction of the Was-scimnnii test and 
the arsenieals base brought about as a bi pioducf a mimbei of pscudosiph 
ilographers foi whom as Bieinan'' has said The cliiuc il study of saplulis is 
unuecessaiy The public Wabsermanu Hboratoii mikeb the diagnosis 
and a fen injections of aispbemuune cleai up the lesions 
The responslblht^ foi this situation lests more heaMly upon the elmieiaii 
at large than upon the serolOcist 

Be it said to the sexologists ciedit that be has always emphasized the 
status of the Wassermann leaction as but one phase m the esainination of the 
patient for e-vnlences of siphdis that he has contributed greatly to Au under 
standing of its Imiitatious reitei \tccl again and i^jUm the Mtal necessity foi 
Its clinical mfei*i)ietatiou and coirelation Mith all the other featnies of the 
particular case and pleaded aehementh for some eliiucal inteiest and under 
staiulnic* of its mechanism and clinic il significance 

There are it is true unscrupulous and inercenaiy serolo^ists just as there 
are unscrupulous and ignorant clinicians and both should be sought out aud 
scourged from the profession 

The subject has been discussed and lediscussed and ne\erthelcsb is stiU 
worths of attention 

This much may be a^^am said with confidence 
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As long as theie aie physicians foi whom a Wasseimann test is a Was 
seimann test legardless of how or by whom peifoimed, as long as the phjsician 
selects his sexologist without caieful considei ation of his abihty, technical 
skill, and piofessional standing, as long as physicians vaiy m the thor 
oughness of then knowledge and undeistandmg of syphilis in geueial and 
especially its sexology, as long as any one can open a laboiatoiy, proclaim 
himself a sexologist, and have his reports aceepted ivithout question, as long 
as physicians neglect to choose a sexologist who ean be, ivhen lequircd, a 
consultant, and as long as laboratoiy lepoits aie made to take the place of 
careful, painstaking, and intelligent studies of each individual case— just so 
long will eriois, fallacies, and elmieal misinteipretations leadmg to sypli 
ilophobia and woise evils be peiqietuated 

As has been said befoie in these pages- “The acceptance of a Wasserniann 
leport at its ‘face value’ mdieates a lack of imdeistauding of the factors 
influencing the occuirence and detection of the leaction, and an equally sen 
ous lack of appieciation of the essential necessity foi a caieful study of eacli 
case upon its individual meiits ” 
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United States Public Health Seivice 
The Weekly Public Health Eepoits of the United States Public Healtli 
Seivice aie now available to all persons m the United States and its posses 
sions, Canada, Cuba, and ilexico, foi the nominal subsciiptioii of 
yeai, it was announced in the ciiiient issue of the ofHcial bulletin of the Oi 
Office Depaitment 

The announcement states that these lepoits will be sent with 
pjiepaid to each subsciibei, and lepieseiits an innovation by the Public 
Service to fuither increase knowledge about public health and 
These Eepoits contain infoimation as to the woild pievalence of disease, * 
each issue has special ai tides bv expeits on sanitation 

Subsciiptions should be accompanied by money^ oiders, and sent o ^ 
Supeimtendent of Documents, Government Punting Office, Washington, 
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I pncF ICC 

A dvances m I>j)\siol 0 oic cheimstn arc connected \aii1i methods ^lloUJnff 
of estimating ^ccu^atei■v and at the same time japid)' the stiength of 
vei> dilute solutions of niorgauic as well as organic suhstances Foi onh 
such methods js it possible to make senes of e\pcjJmeDts inth biologic lict 
uids, j e , blood or seivm such as arc neccssm for the nnestigatiou of plosio 
lo^jic and pathologic piocess.es 

During the last lew jcai-s m\cstjgatois h i\c tlicrcfoie stmen to de\elop 
special auahtic methods for biologic nolle Oiitical methods hne proNcd 
cspecuU> suitable and a iaige mmibcr of anuljlic piocesscs biscd on colon 
metric estimation ha\e been desenbed 

Besides these methods based on the estimation of the mtensitv of coloi 
mg, called forth lu solutions b> chcnucal reactions an altogether independent 
branch of ojitical analysis has been developed uhich is based on the compii 
ing and gauging of the turbiditj of solutions It has theiefore been given 
the name of nephclometrj 

In colorimetric analysis the intensity of the colonug of a solution pio 
duced by a ceitain reaction is used to gauge the strength of the solution 
comparing it vuth a solution eoutajiuiig the leactmg substances m known 
quantity (a standard solution) In siuulat manner tiie strength of a solution 
la estimated nephelometncally, not it is true, bj means of a reaction pioduc 
mg coioi but of *1 icaction producing tiubiditv comparing the turbiditj 
produced in i solution of the sime substance ot known strength 

From the Chemical Department ot the Pntholog-Ical Institute ot the Charil(5 Berlin 
ItoceheJ for publication October 3 19 6 
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In lecent yeais a senes of papers on neplielometiy lias been published 
Reactions pioducing tuibidity have been desciibed and appaiatus designed 
by means of nliich tnibid solutions could be compaied and estimated, aud 
much caieful woik has been devoted to ascei taming what i elation exists be 
tween the tmbidity piodueed and the quantity of the substance pioducmg it 
and how that quantity may be calculated fiom the data obtained m gauging 
the tuibidity 

The authoi has, by a senes of investigations begun in 1919^ and eontin 
ued since then, shown that the i elation between tuibidity and coucentidtiou 
is veiy simple and that undei ceitain working conditions tuibidity and con 
eentiatiou aie diiectly piopoitional He succeeded m piovmg that nepliel 
onietiy may be employed in the same inannei and to the same puipose as 
the allied science of eolonmetiy 

This analogv between eoloninetn and neplielometiy is nioieoiei com 
pletely in accoi dance with theoietical eoiisideiations on the natuie of Tindall 
light, foi it IS this kind of light that is measiiied in iiephelonietiic analj'sis 

The laws of nephelometrj'' could not, howevei, be established on a fiim 
basis, noi could nephelometiie analj'^sis be earned on successfully, unless an 
instiumeut, a nephelonietei, could be designed, in which the optical defects 
of the hitheito known appaiatus, the leal cause of the disci epancies between 
the lesults of analytical woik and the simple laws goveniing the phenomena, 
weie avoided 

The authoi has designed an instiument of this kind and has, by means of 
it, succeeded m fully eonfimimg by piactical analysis the laws of nephel 
ometiy deduced from theoietical eousideiations 

With the help of this new type of iiephelometei, a laige numbei of neph 
elonietiic methods weie eithei tested oi iiewl}’’ developed The author sue 
ceeded in finding and developing nephelometiie methods suitable for biochemical 
analysis as well as foi investigations on ferments, and applicable also to 
purely chemical work on colloidal substances 

The following pages contain a sunnnaiy of the results of the ivoik done in 
the last few veais The theory of neplielometiy and its most impoitant ap 
plications will be further discussed and the appaiatus aud methods desciihed 

II THEORY or NEPHELOMETRY 

Richards and Wells= “ were the first to make a long senes of quaiititatne 
nephelometric mvestigations These authors, who worked with a pnmitne 
instrument of then owm constiuctiou, state the maximum eiuoi in nephelo 
metric analysis to be 5 per cent and that within this limit they had founi 
tuibidity and concentration to be proportional Then work, however, 
how difficult accurate nephelometric measurements were at that time, 
uncertain the results were, and how high the limit of possible error had to e 
drawn Nephelometiie analj'-sis was subsequently developed further, mam 
by Americans Kobei^ as well as Bloor® designed mstimnents w'hich hi 
simple manipulation could be changed fiom a Duboscq colorimeter 
nephelometei All then investigations, how'evei, seemed to show that tm 
ity and eoucentiatioiis are not proportional Eieii with solutions of a streiin 
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ncaily appiouchmg that of their standaid solution thej state thit tliey had 
found results incompatible with the piinciple of piopoitioiialitj and then 
results finally led them to establish a complicated mathematical fonuula from 
nluoh the concentration of the solution could be calculated after measuie 
meut, 01 determined graphiealJi hy means at a dngram Then results and 
conclusions iveie, howeier, at variance with the theoretical considerations of 
Kavleigh on the intensity ot the diffiacted light emitted bj a Tjndallstiip 
Aeeoidmg to Rayleigh the lutensitj of the dittiacted light is 

J =:c V k 

__ 

J beiug the intensity of the light, c the coiiceiitiation v the ^olume of the 
jjarticles, g their apecihc \\ eight } the uii\e length of the light and k a eon 
stant 

Now in compiling two tmbid solutions, tlio "v dness k \ md s cincel 
each othei and wc theiefore ha\c 

J J 1= c Ct 

01 m woids Piomded the suspended pnificles ate of equal the tiuhidiUj 
of the ixio sohiUon'i is pxopQitional to then concent) atwn 

Ne\ eilheleii it was of course quite possible that some somce of tiioi 
ciused the actual uiea'jiucmonts to diveigc more oi less from this law 
In\ 8 stigatioiis the particuhis ot which cannot be enteicd into heic* ® 
and to which we must theiefoie lefci the leader showed however that the 
Buboscq colonuietei when u'aed as a nephelometer is was done by Kober and 
Blooi, possesses se^e^al optieil defects to which the discrepancies between 
their results and the leiatiou between tuibidit^ and concentration demanded 
b> theory, are due 

The writer, theiefore aimed at designing an instiument in which the 
defects of the Duboscq coloumetei when used is a nophelomctoi would he 
avoided With the assistance of the finu of Schmidt and Haensch Beilm he 
succeeded in constructing a new t>pe of ncphelometei fulfilling this condition 
The lesults obtained m woiknig with this instrument soon showed that 
certain conditions being duly obser^cd tuibiditv and concentration iie nccu 
rately proportion d This law was confirmed again and again in a scims of 
investigations earned out with a gicat of reactions producing tui 

bidity 

The higjh accuracj of the ineisnitinents obtained with this new appsiafus 
as well as its handiness ind the simphcitv of its design enables us to place 
nepheiomefrj on a level with colonmetiw as an analj tical method 

The conditions which must be observed in uephclometnc incestigatious 
will be specified m detail furtlier on Results showing the accui'icj of meas 
urement obtainable with the mstniment will be guen and its application to 
various kinds of anal\ tical work discussed 

Wo will first gi\e a descxiptiou of the ueplielomctei its modifications 
and its manipulation 
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lU DESCRIPTION OP THE NEW TYPE OP NEPHELOilETER ' 

(a) The 3Iaci onephelometei — Tlie woikmg piinciple of this instmiiieiit 
consists in pioducing Tyndall-cones (the height of which can be varied) m 
two tuibid media aiianged side by side and measuiing and compaimg their 
luminous intensity in a line peipendieulai to then axis by means of suitable 
optical fittings The only difteience between this instrument and the uistni 
ments usually employed foi coloiimetiie measuiemeut, therefore, is that the 
light, the intensity of which is measuied, is diftraeted, not tiansmitted, light 
Thus it IS possible to apply the principle, familial to us fiom colonmetnc 
methods, of vai-jing the luminous intensity m fixed pioportions by vai’jing 
the “height or thickness of the layei,” in our ease the diainetei of the 
Tjmdall-cones The coneentiatiou of two turbid solutions slioidd theiefoic, 



Fig; 1 


if the law of piopoitionality holds good, as in colonmetnc measuiements, be 
inveisely pioportional to the diameter of the Tyndall-cones pioduced m them, 
when reduced to equal luminous intensity We must, howevei, keep m nnnd 
that in turbid media the intensity of the Tyndall-light increases vith the 
concentration, owing to the increase in the number of the diftiacting paificleS) 
whereas in colormietiTc analysis the luminous intensity on the contiaiy 
creases with concentration From the nephelometers hitherto constructed ou 
the same principle, that of the applied Duboscq coloiimetei, the 
strument diffei’S mainly in certain modifications by which the optical an 
technical defects peculiar to these mstiuments, the nature of which I are 
explained elsewhere, are avoided 

The new nephelometei is shomi in the annexed illustiatioiis of 


•This instrument as tv ell as all accessories 
Haensch Berlin or b% American Kreugei t 
Liberty Street 


■will be supplied bi the firm 
Toll Corporation Xeu lorK 
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Fit 1 IS an objective fioiit Men, J’jg- 2 a tliafciaiuuutic sketch of the design 
m Side elevation 

Fig 1 and IPij, 2 shon the tno test tubes i and i, into ivhieh the stand' 
srd solution and the solution to be tested aic filled Ihet hold about 12 ce 
eieh Those test tubes ire cimed m uietil cismgs b and b;, in whioh they 



Fic 


fit easilj so that thei can be moved up and down iiithout diffieulti Tlie 
o-isings arc fitted on spiing hises adapted to slide in a suitable fume 

A beam of light is thioiin on the test tubes bv a limp placed in fiont of 
the instrument and the Tjndall cones thus piodiiced ne obseined and ganged 
ni I line pei’pendieulai to the a\is of tlie beim 

Poi this purpose the diffi'ictecl hglit i«? made to pa‘^s first tUcoUoh 
U\o solid glass oljudoi's c and c, identical m shape and size nnd cut out of 
adjacent paits of the sinie block of glass m oidei to rendci then action on 
the light ahsolutelj sjmmetucal To elimmatc the crroi uluchnn% be caused 
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by obseiviug tlie suitace ot the liquid, the lowei paits ot the eyhncleis aie 
immeised in it By a siutable anangeinent of diaphiagms the cylinders 
leceive light only tioni the cential part of the Tyndall-cones 

The section of the tubes exposed to light and theietoie also the diameter 
of the Tjmdall-cones can be vaiied at will by varying the height of the win 
dows f and f^ thiough which the light reaches the tiiibid solutions These 
windows aie about 4 5 cm high and about 2 cm wide The bottom pait of 
the window openings is closed by a movable metal plate vith a shaip edge, 
fitted on the inteiioi siuface of the wall of the instiument, so that the shadow 
limiting the illuminated section is veiy shaiply defined These metal shutters 
can be displaced by means of lack and pinion and the displacement read by 
means of Vermel’s The height of the windows can be \aiied independently 
foi each Tyndall-cone, by means of the conespondmg milled scieiv heads 
t and t,^, from complete closuie to the full height of 4 5 cm 

The vermeis may be convemently read fiom the back, the obseivei’s side, 
of the instrument in the prisms L and L^, that receive light from the obseiia 
tion lamp and aie adapted to be moied lateially to bung the scale into focus 
The scale is divided into millimeters and leads from zeio (closed wmdow) 
to 45 (-window opened full) By means of the veimeis the scale alloivs read 
mg of 0 1 mm The observe! is screened from the light ot the lamp bj a 
lemovable scieen s In oidei to exclude the light xefiected fiom suiiomidmg 
objects the tuibid solutions aie enclosed in a box ot blackened sheet metal, 
not shown in the diawmg, which is pennanentlj’- fitted on the instiument 
and can be easily opened and closed 

A frosted Osiam lamp of 100 candle power is preferably employed as 
source of light It should be installed at a distance of 75 cm in front of the 
instrument in a hne -nuth its optical axis and on a level with the windows 
(b) The Mtci onepheloinete) ''-—In working with material of which only 
small quantities are available, om instmment showed a disadvantage not 
present in the previously knowm form of nephelometei in which about 12 cc 
were lecxmied to fill the vessels used foi measiiimg 

I, theiefoie, set about to design a modified form of his instiument which 
would allow the examination of smaller quantities of solution In coopeia 
tion with the firm of Schmidt & Ilaensch I constructed a supplementary 
fitting to be used in the above-described nephelometei in place of the test 
tubes contaming the solutions By means of this modification the mstiument 
may be used both as macronephelometei (taking 12 c c of solution) and as 
micionephelometei, taking smaller quantities, doivn to 2 6 and 15 cc 

For this pm’pose the test tubes K, and R,, Fig 3, of smaller diameter aii^ 
shorter than the tubes ordinarily used, are provided, Rj holding 2 6 cc 
solution, Rj 1 5 c c The latter is fitted wuth a glass stopper Two glass cy 
indeis toi submei-sion in the solution are fuithei provided, of smallei diam 
etei than the eylmdeis oidiuaiilv used, to fit the naiiowei test tubes an 
adapted to be fitted in then jilaces by seiew heads A diaphiagm Mi iMer 
posed in the path of the lay^s adapts the latter to the reduced diameter o 


’Supplied by the firm of Schmidt X Ilaenscli 
American Ivreusei X Toll Coriioiation 111-118 Libertj 


Berlin 

Street 


Pi inzessinnenstr 
New lork Cit> 


1C or 


1)5 
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i,yliiider> (Tins dindnagiii is, iioH fitted iti e\eiy instrumeut, so that the 
Mipplcmcntaiy ioi maio unhsi'j may be used if desired mtliout altei 

atioiis 111 tlie iiistrumout ) 

Owing to the short ladius of cui^atiiie of the test tubes and R^, Pigs 
4 and 5, the light rays uonld on entering be so strongly deflected bv refrac 
tion that the illuminated space indicated m Fig 4 by a ciiole would become 
too small to yield sufficient light foi obscriatioii The test tubes are, tlieie 
fore enclosed in glass casings nhicli are filled nitli the soUent used in pie 
paring the solution contained in the test tube Tins aiiangenient (acting 
siinilarlv to the iiiiinersioii of the object glass of a niicroseope) dmimisbes the 



refraction ns is slionii by Fig 5 and the path of the light nss is sufficiently 
eiteiided to enclose the immersed tslnidei 

Test tube and casing are supplied mounted ready for fitting into the 
nepbelometer The disposition of the parts «ill be easily understood from 
Pig 3 By means of this mateiial winch is proourible only in extremely 
small quantities, such as imiiiniiized seia and the like can be subjected to 
mscstigatiou The niiniinuin quantity which can be estimated b\ nepbelo 
nietrie methods is tliiis reduced to one eighth of that hitherto leqiiired 

(c) A New Standard of Tiubidity — In gauging turbid solutions especially 
foi amlvtieil purposes the tin bid solution to be tested is usually compared 
with 1 tuibid solution of Knouii strength the stand ird solution leiidercd tin 
bid by the same reaction as the solution to be tested 
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Suitable stanclaid solutions foi conipaiison aie, howevei, in some cases 
difScult to piocuie (eg, ceitaiii solutions ot pioteuis) In sucli cases and 
also in cliemical investigations o± colloidal substances, e g , of the variation of 
tuibidity of the solution of a colloid duiing a certain period of time, it is m 
dispensable to have a fixed and invaiiable standard of tuibidity 

Such a standard should have the following characteristics 

1 Its stiength must, when once gauged, lemam constant foi an un 
limited peiiod of time 

2 Its strength, oi the amoimt of light it emits, must be capable of vaua 
tion to an}^ desiied extent 



Fig: 5 Fig 6 


3 Its coloi must also be capable of vai ration, so that it may be made to 
match the shade oi tint of the vaiious tuibid solutions exactly 

This latter adjustment is of importance, as the various turbid solutions, 
even those called white, although they aie almost always of a bluish wlut® 
color, vai-y considerably m shade fiom blue to yellow In oidei to be able 
to adjust tuibid solutions accurately to equal brightness, it is absolutely neces 
sary to ha've them of the same coloi oi even shade of color, unless monoehioniatic 
light IS available There is, howevei, some dilBcultj in producing mono 
chromatic light of sufBcient brilliancy, not to speak of the inconvenience o 
manipulating the necessary apparatus 

A standard of tiirbiditj consisting of a liciuid oi of a solution caiino^ 
fulfill the above conditions The author therefore tiimed his attention 
other methods of preparing a suitable and suffieientlj variable staiidar 
turbidity and finally attained his object in the follow mg manner 
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The ^\aUs of a test tube, such as is used to hold the solution in the 
nephelometer, aie frosted m a way that allows of \aiying the thickness of the 
frosting' laj er or coatmg 

When a tube fiosted in this luanuei is placed in the nephelometer, the 
frosted whiti surface thious diffuse light on the bottom of the tube Ou the 
bottom of the tube a coloied piepaiatiou is spiead the coloi of which can be 
varied as requued This prepaiatiou leflects coloied light upwards into the 
immersed cylinder of the uephelometei 

Tile standard of turbiditj piepaied ou this pimciple took, the piactical 
form shown m Fig 6, a I's a small glass tube which in order to avoid light, 
icflected from its walls penetrating upwiids in to the submeiged cylinder, is 
rather ’ividei than the oidinarv uephelometei tubes The tube (a) is fitted on 
a short brass tube indicated hj strong hues lu the chawing Into tins brass 
extension of the ghss tube a eaitudge is lutioduced from below, which -will 
be described in detail fuithei ou and winch continis the colored preparation 
The wliole is fitted into the base oi the uephelometei tube m the &ame way as 
an ordinary tube and raised until the top of liie tube encloses the glass 
cylinder (6) 

The frosting of the suif ice of the tube is done hy pouimg over it a solu 
tion of collodion in ether in which an ludiiTeieut fiiieh dnided powder, such 
is talcum, is suspended fhis solution on dr^ in,^ lea\es a film of uni 
fom thickness cohering the suitace ot the glass In this manner any de 
sired degree of frosting cm be produced b\ increasing or diminishing the 
quantity of talcum oi other mattei, susiiendcd in the solution Befoie the 
above operation is begun the biass tube end is closed bj ‘in accuratolj fitting 
biass stopper to present the solution from penetrating into the lutenor of 
the tube 

When the collodion film is do, a ciitudcC adapted to ionn the colored 
reflecting bottom of the standard tube is lutiodnced info the biass tube end 
in place of the stopper This refiectuig bottom is formed b} a powdei the 
color of which can be varied as required and which fills the top part of the 
cuitridge This latter is closed off In a cover glass (?) ground opaque, 
against which the powder is pressed b\ a piston (A) The piston (A-) is kept 
m place b 3 a spring and forms a uniform and cicnh coloied suifice as bottom 
for the standard tube 

The coloied powder used to form this bottom should be as fine grimed 
as possible It will in most cases be of i bluish green tint as most of the 
turbid solutions arc bluish white I haie found a mixture of tilcuiu sulphate 
of copper and blue litmus \ev} suitable but, of coui*se inj desired colored 
powder maj be employed for the purpose The coloi that is most suitable 
for the turbid medium lu question must be ioxind b> expeiiment The right 
shade can alwajg be ascertained bj a few expeniuents 

In case the h£,ht emitted b> the colored bottom is not &u£BtieutIj uiteuse 
to impart the right tone of coloi to the white light emitted b} the wall of 
the glass tube the eoliodion film itself may be colored or the tube may be 
lined with colored tissue piper In this lattei nniiuer any desired color 
maj be produced for the investigation of colored colloidal solutions 
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In place of a glass tube which the investigator may himself frost as de 
sued, Messis Schmidt & Haensch also supply a biass tube wliitenecl inside 
and provided with a longitudinal slit on the side turned towaids the iviudoiv 
of the nephelometei to allow the light to^ fall on the whitened inteiior sar 
face of the tube ' 

The intensity of the light emitted by the standard of tuibidity ma} be 
modified, not only by vaiying the density of the fiostmg film and the bnl 
lianey of the lefleeting bottom, but also, and even more easily, m the same 
way as that of oidinaiy tuibid solutions, bj"- adjusting the nephelometer 
ivindow in front of the standard tube 

The standard of turbidity should not, however, stand fieelj in the 
nephelometei as shown in the drawing, but should be raised until it touthea 
the top fitting (m), in oidei that the bottom maj alwajs be at the same dis 
tance from the cylinder (b) 

The immeised cylinder receives light exelusnely from the bottom of the 
tube, that is from the eovei -glass (s) The dimensions of the tube are such 
that no light entering laterally through the walls of the tube can reach the 
cylinder directly 

A standard of tuibiditj prepared in the above manner can be varied m 
luminous intensity and color so as to match any turbid solution and luU 
keep indefinitely without changing 

It will probably prove useful not only in ordinary nepheloinetiic work 
but also in the investigation of kinetic processes in colloidal bodies 


IV USE OP THE NEPHELOJIETER DESCRIBED ABOVE 

Measurements with the new nephelometei are earned out in the follow 
ing manner 

It has been proved by repeated and careful measruemeuts that the m 
strument, rvhen installed symmetrically to the source of light, is m absolute 
optical equilibrium, that is, both test tubes being filled iiith the same turbid 
solution and the inndows adjusted to the same width of opening, both tubes 
show the same luminous intensity, and this state of things is not altered b) 
exchanging the tubes The luminous intensity of the tubes may therefore be 
used to adjust the source of light symmetrically in front of the instiumeut 
The source of light is installed as accurately as possible on a leiel lu > 
and symmetrically to the windows, both test tubes are filled mth tlie same 
solution, both windows adjusted to the same width of opemng and fbon 
instrument and lamp are carefully adjusted, so as to give uniform bnlhauc}^ 
over the entire field of view The tubes Oj and a, are then exchanged an , * 
the field of view remains unchanged, the position of the lamp and the instru 
ment is marked on the table with chalk or a colored pencil ^ 

Should the field of view not remain unitor m in bnlliancj' on 
the test tubes, the adjustment of lamp or instrument must be repeated un i 
tubes can be exchanged ivithout producing anv difteience 

The instrument is now ready for use ^ 

The tubes are pressed down into the metal casing and removed ° 
slides rvith the same Then they aie caiefully cleaned outside with a cia 
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cloth The mside of the tubesi should be cleaned ind dried onl> when a senes 
of experiments js concluded and the instiumcnt is to be put aside tor the time 
being Brushes or cloths invariably leave small fibers, etc, on the suiface of 
the glass and it is, theiefore, not advisable to do anything more to the instni 
ment while in use than to iinse the tubes well with the solution to be tested 
When filled they aie again fitted into tlie slides and raised until the solid 
cylinders aie immersed in the solution Great care slioiild also be taken to keep 
the cylinders clean, as impuutics aie \ciy apt to cause changes in colloidal 
olutions Flaky piecipitatious were indeed often obsened to iorm in the 
ueighboihood of the cvhnders as a consequence of iimflScient cleaning Caie 
must also be taken that no aa bubbles lodge under the ends ot the ty Iinders, 
eithei in dipping them into the solution oi latei on m case the temperature 
of the solution should use m the coui’se of the expenment 

The position of one of tJie sliding shutters beiii^ fiAcd and noted the othei 
18 adjusted by means of lack and pimon until the luminous intensity is 
equal o^er the uhole field of \ic\v The toncentiation of the solutions is 
then m imerse proportion to the openings of the windo'^s as read on the 
verniers 

The instnimeut indicates viriations ni luminous intensity nith a high 
degree of piecision A disphcement of the shuttci ot 0 1 mm is distmctly 
observable, e\en uith less tmbid solutions 

Here houe^oi not onlv the actuil performance of the mbtiiiment but 
also the subjeetne efficiency of the obsener plays m impoitant part 

The human e\e which at first is insensible to faiih hrge diffeiences in 
bulliancy by continuous practice leiins to distinguish the most delicate dif 
fercnces 

Thus the icciuacy of the icsults attained lu the hist experiments may 
be greatly inei eased bv practice 

The subjective atcuiacv of obsci\ ition must howe\er, be taken into 
account not only geneially but foi even ‘Single mcasiuement 

It IS absolutely uecessai’y to gne the eve time five to six minutes to 
adapt itself to the darkness before beginning to obseive But even aftei 
waids, in the course of a longer senes of measurements it n advisable to let 
the eve rest fiom time to time in total d'lrkness as vanitions in its sensitive 
ness may vitiate the results To avoid eiTOi*s from this cause it is advisable 
to cam out each adjustment several tunes sav ten times which can be done 
lapidlv and easily and to take the mean value of the observations ss final 
result In tins way the observer can eliminate the subjective eriors of ob 
servation with almost absolute ceitamtv On the othei hand wt. must repest 
here that it is absolutely neccssarv to test the adjustment of the ncphelometer 
and the source of light befoio commencing operations by filling both tubes 
with the same solution as described above, oven if their positions have been 
marked on the table previouslv 

The accuracy of meisurcment which mav be attained with tins instru 
mcnt IS very satisfactoiy The average error is about 1 pei cent and bv 
practice this average may even be brought down to 0 5 per cent 
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V GENERAL DIRECTIONS FOR NEPHELOMETRIC INI ESTIO CTIOAS 

Theie aie ceitam piecaiitions that must be obsei-veci in nepheloiuetuc 
analysis, if successful and accuiate nieasui ements aie to be obtained These 
conditions which aie partlj analogous to those necessai-j in coloiimetiic analysis 
are the following 

1 The degiee of tuibidity of the solution to be compaied must lemam 
constant within the peiiod of observation, nor should the solution be subjeci 
to any changes of state such as the formation of flaky piecipitations This 
condition is a mattei of couise and needs no further explanation or commeut 

2 Tuibid media that are to be gauged nephelometncally must be abso 
lutely homogeneous at least to tlie naked eye Theie is also an uppei and a 
lower limit to the density of solutions susceptible of accuiate measuienieut 
Avhich may be easilj'’ detei mined empirically If the tuibidity of a solution 
IS so slight that even a poueiful beam of light piodijces only a famth 
luminous Tyndall cone in it, the measiii ements aie naturally less accurate 
than vlien the Tyndall-light is of oidmarj'' intensitj On the other hand solu 
tions of too gieat density aie veiy liable to foim flaky precipitations, not to 
speak of the absoiption of the diffi acted light by the supei posed liquid which 
m tuibid solutions of high density begins to be perceptible This shmvs us 
the necessity of studying systematically eveiy leaction piodiicmg turbidity 
which we wish to use in nephelometiic investigations, as to the limits of con 
centration which may be emploj’-ed, the stability of the tuibid solution, etc 

3 The diffeience in the tuibidity oi, what comes to the same thing, tlie 
concentiation of solutions which aie to be gauged nephelometi icallv should not 
exceed the ratio of 1 4 This is merely an empirical nile embodying the ex 
peiience that with solutions more widely difterent in concentiation measure 
ment becomes more difficult and less accuiate 

In this connection it may be noted as a most inteiesting fact that 
Lednieky^ who, on the basis of diagiammatic sketches of the design of the 
above nepheloineter 7 discussed the theoiy of iiephelometiics matheniaticall} 
and was led by his calculations to the same conclusions legaiding the concen 
tiations of the solutions to be gauged 

The difference in concentiation of 1 4 is, however, so gieat that it will 
ne\ei be exceeded oi reached in practice As a solution of luiknown 
centiation is geneially compared with a standard of turbidity, the difference 
of 1 2 between the solutions of a tuibid media will hardly be exceede 
practice Besides a gieatei diffeience can be easily collected by 
the stiougei solution The slighter the difference in density is 
tuibid media that aie to be compaied, the easiei viU the measurement be a 
the moie accurate the result 

4 The tuibid solutions subjected to analysis must possess 
peisive power For, aceoidmg to the formulas established by Rayleio b 
intensity of the Tyndall-light depends on two factor’s 

(a) The numbei of particles piesent in the turbid solution, and 

(b) Then size, that is, the dispeisiye power of the solution 
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In oidei to enable us to deteiinme one of tbese v uiables tbe otbex must 
be constant As Ave wsh to measiiie the contentiation of a solution by com 
parison with auothei, that is the numbci of pai tides then dispcisi\e power 
must be equal 

Tins condition seems lery difficult to fulfill it is, however, quite possible 
to realize it for a number of reactions producing turbiditj In the case of 
inorganic substances producing tmbidit>, such as chloiidc of silver and the 
like, solutions of equal disperaue powei can onli bo piepaied b^ special de 
Vices, such as the addition of a protective colloid With substances possessing 
a very large molecule such as albuminoid:^ alkaloids, fattj substances high 
up m the series, it is howevei compaiativelj easy to produce tmbid solu 
tions of equal dispersive powei That this condition is actually fulfilled is 
proved by the fact that a substance tnteiiug into reaction in the same con 
centration repeatedly gives solutions of equal turbidity 

This also shows the ntcessity of studying a reaction methodically lu all 
icspects, before neplieloiuetric methods can be usi-d successfully m counec 
tion witli it 

5 The optical fittings ot the instiiumnt employed in ineasiuiiig must 
be faultless in design and construction 

VI JlEbULTS ODTVINED WITH THC NEW TVPE Oi \L1 IlEI OMCTEB 
NEl HELOMFTRIC METHODS 

In Older to ascertain tlie i elation obtaining between the concentration of 
a solution and tlie turbidity produced solutions lendered tmbid by glycogen 
chloride of silver, lecithin and other hke substances piepaied bv diluting an 
origmal solution in various propoitions v\eie measured b\ means of the above 
described instrumt,nt 

The positive and invaiiahle lemli of all these measuicmeiifs tias that up 
to the limit ratio of concenUahon 1 4, mcasmeabl/ ziith this con 

cenUaUon and turhxdiiy are absolutely proportional 

As a typical instance among tbe Jonj, stnes of oi.ptnnic!its made the fol 
lowing may be quoted here 

Glycogen was dissolved m distilled wnfti in such quantitv as to render 
the solution distinctly tmbid The solution u is filtcied and portions diluted 
in the ratios marked by the whole numbers v.rit]im the limit ratio 1 4 The 
diluted solutions weie then compared with each othei m irregular sequence 

The maximum enoi of measuiemeiit to which a beginnei is liable in his 
first experiments is 1 pei cent With a Iittl<* practice the mean enor need 
not exceed 0 5 per cent 

The instrument itself does not sJioti any tanations in its optical rqudib 
tiKui such as aie expci lenced in Ihc npphul Diibo\tq ralat imetei 

The mantpidatioii of the instrument uhuh is small and easily moiablc 
as simple as possible 

As the n.aetions piodiicing tuihiditv ne cxccedingh sensitive they 
allow of detemuning extiemely small quantities of the substances in qiies 
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Table I 


Solution op Glacogen Diluied in ihl Kamos 
abed e = 2 4 6 S 10 



SOLUTION 

B 

SOLUTION 

G 

SOLUTION 

D 

SOLUTIOV 

E 

ilEAiN 

EEEQK 

Aveiage 

20 Ob 

10 02 

10 12 

15 0 

03 

Compared witli 

a = 40 

a = 30 

a = 40 

c = 25 

02 

Katio of dilution 

1 2 

1 3 

1 4 

3 5 

402 

Erroi 

0 3% 

0 2% 

12% 

0 0% 

OO^i 

0 42fc 


tion (0 0005 mg P-O^, 0 05 mg Ca, etc) We are thus enabled to establish 
au entile analytical system foi micioehemical, especially biologic puiposes 
The analytic results obtained aie, piovided the above-mentioned eoiidi 
tions aie adheied to, wholly reliable and accuiate and the mean eiioi is al 
most always nndei 1 pei cent And finally the nephelometiic methods are 
so simple and so lapidly earned out that hundieds of estimations eau be 
made in a few houis and thus senes of expenments become possible that 
would be totally impracticable, if they were to be earned out by the oidiuar) 
analytic methods As an example of nephelometiic analysis, the estimation 
of phosphoiic acid^ may be quoted, nhich has been generally adopted m bio 
logic woik and has been used, eg, by WiUstaetter in his noik on feimeiib 
foi the estimation of extiemely small quantities of phosphoric acid Tk® 
analytic method allowing the estimation of extiemely small quantities oi cal 
Lium, desciibed by P Rona and H Kleinmann^- has also proved useful in a 
biologic woik The same authors have fuithei elaborated a method for tbe 
analysis of piotems in extremely small quantities” winch has proved useful m 
tollomng the piocess of fei mentation By means of this method the action 
ot pepsins on senim-albumin could be successfully studied, au investigation, 
which had hitheito offered great difficulties, oiving to the nant of a suita c 
analytic method 

P Rona and H Kleinmann” have developed a nephelometiic method for 
estimating casein which is used in the investigation of peptic and tivptic pro 
esses by fei mentation This method is based on the turbidity pioduee 
qumidine in solutions of casein The investigation of the phenomena au^ 
processes produced by diastatic ferment havm also been facilitated bj ^ 
ployment of nephelometiic methods P Rona and Van Eweyk^" have desci 
a nephelometiic method foi the investigation of the action of amv ase 
glycogen 

Thus nephelometin though still in the initial stage of its deve opme 
already proved eminently useful in inieiocheraic and biologic lesearci 
howevei, all the more impoitant to be caieful not to get au intinisica 
able analytic method into disrepute by employing it injudieioush an^^ 
crimmately It is especially in physiologic chemistry, where |,e]o 

often to be subjected to analysis m extiemely small quantities, t la ^ 
metric methods promise to be of the greatest importance 
On the other hand, nephelometiic methods mav^ owing to the 
of the instrument, be used yuth advantage in purely colloidal woi 


ON^ ncpiii:lo"MLTR\ 643 

Kiyieighs ionuiiK it folJows th-it both tbe \oIume ^nd the uumbei of the 
smalleist particles of a colloid m solution iic piopoitional to the luteiisitj 
of the light thej emit and, the stieugtli ot the solution being Iuio\\n, ma> 
therefore be subjected to mcasiuemcnt 

Geneially speaking changes in the colloidal state may be detected and 
^auged bj aariatioiis m the dispeisne pouei and consequent! \ m the m 
tensity of the light emitted 
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DIFFUSE CORTICAL SCLEROSIS’' 

A Clinic^vl and Pathologic Report op Two Cases 

By Glanville Y Rusk, M D , and Charles E Nixon, M D 
San Francisco, Calif 

I N MARKED coiitiast to those types of coitical scleiosis plainly secoudan 
m ehaiaetei and associated with, vasculai changes or infianimatoi} reac 
tions, 01 to tubeious sclerosis oi to the patchy multiple sclerosis tlieie is occa 
sionally found a diffuse coitieal atiophy and seleiosis of quite imknown 
etiology in which theie is a uniform atiophy mth destruction of the cortical 
nerve cells and marked overgi oivth of the glial tissue This type of sclerosis 
IS commonly found in ehildien and appears to lepiesent a disease entih 
both clinically and anatomically 

W e have had an oppoi tunity to examine two such cases For the clinical 
data and mateiial of the fiist case we are indebted to Dr L Emmett Holt 
and to the fonner resident physician of the Babies’ Hospital, New York, 
Di Dorothy M Reed, the second case is from the Children’s Hospital of San 
Francisco and the clinical reeoid was kindly given to us by Di Edith Bioiiaon 
Undei the title of “diffuse scleiosis of the biam” one finds mcluded al 
most every condition shomng a glia pioliferation, — eases of dementia para 
Ijtica, sclerosis due to aiterioseleiosis, hjdiocephalus with secondary atrophy 
and sclerosis, tuberous scleiosis, multiple scleiosis, amauiotic family idioe\ 
and various conditions appearing in the liteiatuie as menmgoencephahtb 
A generalized atrophy of the ceiebral coitex in children whose historv gives 
no lead as to etiology is evidently a laie condition, Ziehen^ makes the state 
ment that outside of the motor cortex and occasionaUy of the speech and 
sensory areas he cannot lepoit any cases of general cortical dysplasia 

Oppenheim- mentions that diffuse sclerosis occin’s in various conditions 
and with different iiathogenesis and nosologic significance Heubner ip 
paiently gave the fiist description of diffuse ceiebial sclerosis ui children, 
the child died at the age of five yeare, in this case there is a question of t e 
etiologic relationship as the child was normal, except foi deficient spe 
development, until he had a head injuiy at the age of three and three four 
years, on section it was noted that the brain cut like fresh Swiss cheese 
The author looks upon the condition as not congenital but developing m 
previously healthy individual 

Schmaus^ reports the findings in a thiee-y eai-old ehdd who had 
well until one and thi ee-foui ths ymais old, the biain, especially the convo ^ 
tions, were markedly atioiihied In this case, however, the cliild ha m 
culai cramps and fev'ei at the onset and a pacliv meningitis niteina 

•From the Department of Patholosrv Uni\eralt\ of California Medical 
Hospitals 
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found, the pathologic changes weie theicfoie cvjdentl> the lesult of some 
inflammatory process 

In the condition described by Stiumpell® theie was an ovei growth and 
shrinkmg of the neuroglia, the ganglia cells weie appaiently nonnal, the 
cerebrum wa^ one third of the normal size and the cerebellum of neaily nor 
mal size Since a general pernascular infiltiation was found the process was 
possibly a chronic encephalitis 

Under the title of “Diffuse Cortical Sclerosis of the Brain in Children” 
Bullard® reports a case and discusses the relationship of this condition to 
head injuries His patient was a hoy aged thnteen jeais He regarded the 
hydrocephalus as secondary to a diffuse sclciosis He sajs “Schmaus’ case 
is somewhat analogous,” but tlunlis it should be classed among the lobar 
scleroses which may be very diffuse ’ 

Harchand and NoueU state that the pathologic pictme the> term “la 
sclerose cerebrale supei'ficielle diffuse^ ma> result fiom a chronic meningitis 
due to various intoxications or infections it maj be an anomaly in develop 
ment of the biain, a defect in equilibiium existing fiom birth between the 
nerve cell elements and the neuroglia tissue It m'ly develop m a previously 
nonnal brain uudei the mfluence of a to\m or infection ^Mthout concomitant 
alteration of the meninges or coitical vessels He noted an alteration of the 
tangential fibers 

Krabbe* describes a “new familial infantile form of diffuse brain scleio 
bis” in which the chauges me almost entirely lu the white matter There is 
a replacement of the destroyed tissue by ucuiogha mth lelative intactness 
of the nerve cells 

Two cases of diffuse ccicbral scleiosis weie repoided by Moser,® ouo a 
nine year old boy and the second a twelve ycai old giil In these cases the 
histologic examinatiou indicates an inflammatory alteration in the sense of 
Schmaus 


REPORT OF C\SES 

Case 1 — Tlio piticnt was a fcinalo child nged two >ears and ten montlis at tho time 

of its adnuBsiou to Iho Bnbics Hospital Its hcicditary and familial history is quito nega 

ti\o and ujisuggcstai o birth waa at full term with normal delivery There was no cvidenco 
of lues tho child had dc\cloi>cd normaUy up to its present illness it wus nursed for four 
inontlis then fed on diluted cow s milk, and siuco one year of age had taken table food 
Tho child cut its teeth beginning at one jear, walked well at eighteen months, and talked 
words There is no hn>tory of contagious diseases or gastrointestinal disorder 

Tho present illness began insiduously when the child was somewhat less than two 
jenrs of age At first it was noticed to stumble and fall the condition gradually incrcas 
mg so that after about four months it could not walk or stand, it could, however, still 

creep For six months previous to admission tho child had been helpless not being able 

to uBo its feet at all and later becoming uncertain in the uso of its hands. Speech and 
understanding went m tho same gradual manner until tho child became ^'idiotic as well 
as helpless and howed impairment of hearing and sight For six months previous to the 
hospital entrance there had been constant movements of the hands and feet. No definito 
conxulsions wore noted but tho child would jerk suddenly and stiffen out. There was no 
fmer \omitmg or headache, wlule under observation there was no attempt at sphincter 
control 
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the pia 111 the iiiolceular lajcr the glial cells aie mcieastd in sue and are nch m fibti 
formation, but beneath tliis 7 one, scattered diffusely, aie large protoplasmic rich oJtts 
bi 01 tn iiucleatod iieuiolgid cells nith a icmark ible noalth of pioeesses winch aa marginol 
bj, and through the centers of ivhich run, nuiueious iibiillae givmg the characteristic reactiM 
of neuroglial fibrils (Figs I and I ) The processes may frequentlj bo traced to tcjaIj 
about which they tmne forming a loose mesh bke appearance which probably is laigclv 
an artefact and nhich corresponds to the hue of tearing noted in the gross de'cnption 



risr 3 — Neuroglia — phosphotungstic acid hematoxjlirL (Case 1) 



Fig 4 — Neuroglia — phosphotungstic acid liematoxjlin (Case 1) 

Considering the anchoring of the pia to the cortex by the suporhcial gba and 
the cortex to a lajer of raw cotton in nluch aene cells he embedded, an ^ ^ jatelht*- 
type maj bo explained It is especiallj noticeable that verj few of the small 
ghal cells are found, all having undergone the hypertrophy IVith all the g m 


no uutotic figures nere encountered nspicao^-'' 

In the immediate subcortex again the gha is hypertrophic though less 
so It is unfortunate that Mallorj 's phosphotungstic acid hematoxylin evidence 

making searcli in such regions quite dilhcult, but in the modilied Niss s am 
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amular hypertrophy is distmct The degree gradually diminished but it is present gonerallj 
in the basal ganglia and thalamus Bi these situations the hypertrophic gha often appear 
as long, thin cells mth tapering ends cither cur\ed or straight, an^^-ular or branched, the 
nucleus is centrally situated long and narrow with rounded ends and contains a few chroma 
tin particles These correspond to the rod cells of Nissl which are of not unusual occur 
ranee in general paralj'sis of the insane and less frequently m senile dementia. In this 
region many small, deeply stained ghnl nuclei of the usual type are seen in contrast to the 
cortical findings 

The glia of the cerebellar cortex is hypertrophied, Bergman fibers being irregularly 
i>een as thick branches running tlu-ough the molecular layer Tho general picture, howovor 
does not approach the seventy of the condition found in the cerebral cortex 

The neuroglia of the spinal cord does not show any definite hypertrophj , oven m 
the region of the crossed pyramidal tracts which as wc ‘shall ace arc diffusely tlunncd, the 
reaction fails 



On the part of the nene cells marked chau^jCs arc found Tho abnonuality is of ono 
type but vanes in degree depending to a considerable extent on tho siao of the coU The 
nervous elements of tho whole cerobro pinal axis aro affpcted and a morphologically nonnal 
cell 18 rarely seem 

One may be'»t obtain an idea of tho abnormal changes m the cells by observing ono of 
tho larger cell types, an antenor horn cell of tho spinal cord or a largo motor cell from the 
paracentral region Pnman}y the change mai affect the portion of the cell from wluch 
the axis cylinder anses, and consists of a breaking up of tlie Ni si bodies giving a diffuse 
dusty appearance to this portion of tho cell tho cliango la accompanied by a local ss'.elhng 
of the cytoplasm (Fig 5) 

Few cells sliow so early a change but most ha\c proceeded to a stage where the Nissl 
bodies have disappeared from tho swollen portion of the cell leaving a finely reticulated or 
perhaps vacuolated appearance locally, m which there is a yellowish cast to tho cytoplasm 
strongly suggesting a prepigment stage. Tho swollen portion of tho cell vanes la amount 
within wide limits. In the remainder of the cell the Nissl bodies are well preserved and 
exton 1 normally along the dondritir processes 




DIFFUSE CORTICAL SCLEROSIS^ 

A Clinical, and Pathologic Report of Two Cases 


By Gl vnville Y Rusk, M D , and Charles E Yiaon, D 
San Francisco, C vlif 


I N MARKED eontiast to those types of cortical scleiosis plaml) secondan 
in chaiactei and associated with vasculai changes oi niflammatoi} reac 
tions, or to tubeious scleiosis oi to the patchy multiple scleiosis there is occa 
sionally found a diffuse coitieal atiophy and scleiosis of quite uulnowu 
etiology in uhich there is a uniform atiophy with destruction of the cortical 
nerve cells and maiked overgrowth of the ghal tissue This tj^pe of sclerosis 
is commonly found in children and appeal’s to lepiesent a disease entitv 
both clinically and anatomically 

W e have had an opportunity to examine two such cases For the climcal 
data and material of the first ease w'e are indebted to Di L Emmett Holt 
and to the fonnei resident physician of the Babies’ Hospital, New loA 
Di Dorothy M Reed, the second case is from the Childieu’s Hospital of 
Francisco and the clinical leeoid was kindly given to us by Dr Edith Brousoa 
Undei the title of “diffuse sclerosis of the biam” one finds included al 
most every condition shovung a glia proliferation, — eases of dementia para 
lytiea, sclerosis due to aiterioseleiosis, hjdiocephalus with secondary atrophy 
and sclerosis, tubeious sclerosis, multiple scleiosis, amauiotic family idioc' 
and various conditions appearing in the literature as menmgoencepliahtb 
A generalized atioph}'’ of the ceiebial cortex m children whose historv givc^ 
no lead as to etiology is evidently a rare condition, Ziehen^ makes the state 
ment that outside of the motor cortex and occasionally of the speech an 
sensory areas he cannot report any eases of general cortical dysplasia 

Oppenheim- mentions that diffuse sclerosis occui’s in various condhiom 
and with different pathogenesis and nosologic significance Heubnei ap 
paiently gave the first description of diffuse cerebral sclerosis m chi 
the child died at the age of five year’s, m this case there is a question o 
etiologic relationship as the child was normal, except for deficient sp 
development, until he had a head injury at the age of three and three our ^ 
years, on section it was noted that the brain cut like fresh Snnss ^ ^ 

The author looks upon the condition as not congenital but developiUo 


previously health}’ mdividual , 

Schmaiis* reports the findings in a thiee-yeai-old child uho lu 
well imtd one and tlu ee-f oiii ths jeais old, the brain, especially 
tious, Mere maikedlj ati opined In this case, honeiei, the child u 
ciilai cramps and feiei at the onset <iiid a pachynieiiingitis inten 
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found, the pathologic changes ^leie theiefoie evidentlj the lesult of some 
inflammatory process 

In the condition deseiibed by Stiunipell® tliere was an o\ergrowth and 
shrinhing of the neuroglia, tlie ganglia cells ^\c^e apparently normal, the 
cerebrum was one third of the normal size and the ceiehellum of neatly nor 
mal size Since a general penvasculai infiltiatiou ^\as found the process was 
possiblj a chrome encephalitis 

Under the title of ‘ Diffuse Coitical Scleiosis of tlie Brain m Children’^ 
Bullard® reports a ease and discusses the iclationship of this condition to 
held injuries His patient was a ho\ aged thirteen \edrs He regarded the 
hydrocephalus as secondary to a diffuse sclerosis He sa>s ‘Schmaus' case 
13 somewhat analogous,” but thinks it should be classed among the lobai 
scleroses which may be veiy diffuse ” 

Marchaud and N’ouet' state that the pathologic picture the^ term ' la 
sclerose eeiebrale superficielle diffuse” ma> lesult from a chronic meningitis 
due to various intoxications or infections it maj be an anomaly in develop 
ment of the biaiu, a defect in eqiulibnum existing fiom birth between the 
nerve coll elements and tlie neuroglia tissue It may develop in a previously 
normal brain undci the influence of a toxin or infection without concomitant 
alteration of the monmges oi coitical \csseN He noted an alteiation of the 
tangential Abel's 

Krabbe® describes a “new faiuibal infantile fonn of diffuse biain scleio 
sis” m uhich the changes aie almost entireU in the nhite mattei There is 
a replacement of the destroyed tissue iicuioglia with lelatne mtactness 
of the nerve cells 

Two cases of diffuse ccicbral sclerosis were repoi*ted bj Moser,® one a 
nine year old boy and the second a twelve yeai old giil In these cases the 
histologic examination indicates an inflammatory alteration in the sense of 
Sehmaus 


REPORT OP r\SE<i 

CAaE 1 — Tlio patjont ua^ a feaialo cliilcl ajjed tno ^oars and tea months at tho time 
of Its adnusaion to tho Babies Hospital Its heieditaiv and familial history is quite nega 
tiio and unsuggestive birth uas at fuH term with normal delivery There wa^ no evidence 

of lucH tho child had developed nomnlli up to its present illness, jt was nursed for four 

inontlis, then fed on diluted cow s milk, and since one year of ago had taken table food 
Tho cliild cut its teeth beginning at one jear walked well at oightocn months and talked 
words There 19 no history of toiitagious disen'ies or gastrointestinal disorder 

Tho present illness began insiduously when the clnld nas somewhat less than two 
jonrs of age At first it was noticed to stumble and fall tho condition gradually increas 
so that after about four months it could not naJk or stand, it could, however still 
creep For six months previous to admission the child had been helpless not being able 
to use its feet at all and later becoming uncertain in the use of its hands. Speech and 

understanding went in tho same gradual manner until the child became ''idiotic' as well 

as helpless and showed impaimicnt of hcanng and sight For sue months preiious to the 
hospital entrance thero had been constant movements of the hands and feet No definito 
convulaiona were noted but tho child would jCrk suddenly and stiffen out Thero was no 
ever, %omiting or headache, while under ob'^ervation. there was no attempt at sphincter 
control 



646 


THE JOURNAL OP LABORATORY AND CLINICAL ilEDICINE 


PliysicaJ examination by Dr Holt, “Stout, weE nounslied cliild, good color, no iva .1 
lug Almost constant movements of hands, arms and fingers of a general athetoid 
ter, somewhat resembbng choi-eiform movements Lower extremities are not paralvn-d jil 
moiement of legs aie somewhat similar to those of arms At tunes a well marked tnio 
of feet and toes Slight ankle clonus Knee jerks very much increased and there 13 n^ 
idity more than relaxation No actual or apparent atrophy E\cs Pupils normal, rw* 
*■0 light There is slight obliquity of the head and flattening o\er left temple Skull otit. 
wise negative Slight internal strabismus Normal teeth and gums, clean tongue” 

“AlentaEy Like cluld in active debrium Harked symptoms of cerebral untatioa, 
grinding teeth, roEmg head, no rigidity of neck, sees and follows objects Eeanng u 
doubtful Symptoms everywyhere bilateral No separation of sutures of skulk Pulse T^nu 
from 120 80, when she is restless or qmet Lies quietly asleep for a few minutes titi 
starts suddenly as if electrified ” 

The fundi were examined on two occasions by Dr Alarple who reported meomp’de 
atrophy of both discs No cherry red spot observed 

Antisyyilulitic treatment was begun but without results Lumbar puncture yielded 1 
clear culturally negative fluid No cytologic examination was made 

The neurologic progress of the case (sbghtly less than two months till death) vai 
marked by periods of apathy alternating with states of wild excitement, with incoordmate 
bizarre movements involving aU the extremities, especially the arms and to a Ic-s extent the 
trunk The excited periods were at times precipitated by distuibmg the child and were 
more marked durmg the infections from winch the child suffered towards the end. La'er 
the movements took on a rhythmic character, varying irom four to seventy per minute Vtu t 
a weel before death the child lay on its back, arms extended at the sides, thighs ab- 
ducted and knees flexed on thorax, legs flexed on thighs, very little rigiditv, no Ecnngs 
sign Knee jerks not obtained, quite marked foot drop No ankle clonus, no Babunki 
sign No opisthotonos Tache cerebralo well marked 

A senes of infections supervened. A tonsiEitis, later a double purulent otitis medn 
winch ruptured, and flnaEv terminal bronchopneumonia During the fcbnlo penod«, oi'U.c- 
matous rashes appeared, they were more or less transitory and occurred on the chest a-I 
abdomen Penods of pallor or cyanosis, likewise transitory, occurred Hespiration tovai'*- 
the end became irregular but not of Cheyne Stokes ’ type Feedmg was by garage ami iJ- 
weE retained Irregular vasomotor disturbances about face and neck were noted late m 
disease and the rash over the chest and abdomen towards the end assumed a macular, pmer 
form character lasting twenty four to forty eight hours, and then completely disappeam. 
Death with bronchopneumonia and general inanition ^ ^ 

The diagnosis of the neurologic condition was m doubt Dr Pierce Bailey 
.iniaurotic family idiocv, and one of us (G Y K ) who saw the case on one oi’c-^ ^ 
through the courtesy of Dr Heed, was impressed with the marked ataxic 
luov ement and taken together with the optic atrophy , suggested a tumor mvobang tl c ct 
ar apparatus Neither, however, was substantiated by the anatomic findmg- 

The necropsy was performed by Dr Martha 'Wolstein The brim together 


portion of the cervical cord was fixed in formabn ^ 

The fixed brain presented a symmetricaEy and diffusely tiuck, gnvish, 
arachnoid This membrane is so thick that no adequate idea of the fissuration is ^ 
wmle it IS m place In removing tho pia it 13 found to be tough and the 
a distinct tendency to tear the surface of the cortex, not causing small punctate 
but distinct and extensive defect of tissue BoughJv one third to one hair the 
to come away The cortex superficially is distinctly soft and spongy throughout, 
variation over the whole surface, except that the condition was cspcciaUy notnea ^ 

central convolutions and in the calcarine areas The pia being partly strippe 
lymg cortex showed a high grade of diftusc symmetrical atrophy, shglitly „ 

irontaEy The sulci are wide, yet shallow, and the convolutions shriveled, -c 

superficially, but on deep palpation there is an increased elastn. firmnt-s 
(Pigs 1 and 2) This is particularly brought out ou sectioning, tho tis..uv 
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rubber were mcoriioratcJ witli it There la no abuormaIit> of cou\olutioual distribution 
No patekos of discoloratiou or eridenco of focal leaion of any tyjio were encountered Tke 
ccrebeilom was 3 >TnJiicfcncaI, tJio foiia somewhat shrunken, tlio pia not nearly o gray and 
thickened os that of tho cerebrum, though horc also somewhat adherent Tho vessels at the 
base v,eTO normal in oppearanco and distribution Tho floor of the fourth ventricle showed 
no granulatioua The cranial nerves appeared normal tkrou^rhout, except the optic neirt 
which seemed somewhat small but did not show tho grojness of atrophj of high degree 
The Ducroscopic csamuiatioii of the material brought out a remarkable diflu^ ncuro 
gUal hjperplasia occurring throughout the cortc’c and to a mucli less extent in the white 
matter of the brain and central nuclei sttondly, a peculiar alteration of the nerve ecu') 




Figs 1 anJ — Photographs of brain of Case 1 


not only of the cartes but involving the nerve cells gouerally throughout tlio central ncrrou'i 
system, 111 tho tJurd place an ab 5 )encc of tract dtgeaeration except some thuimug of both 
CTO sed pvraniidal tracts, fourth!)^ an absence of laSaiumitorj elements m the histologic 
picture and lastly, an hypertrophj of tho pia probably entire!} compensator} ui nature 
Tho principal or at least tho most striking feature of tho microscopic picturt is the 
gbal hyperplasia diiTusely alTecting tho whole cortex no part escapes even whore tho cortt.\ 
IS rolled np to form tho faacia dentata, glial hypertrophy occurs In fact tke proce s is «io 
diffuse and even]} distributed that it would bo more than superfluous to dosenbo the various 
small sections in detail Sections stained for neuroglia by iTaUorj 's phosphotungstic kema 
tex}hn, show the superflcial la}er of glia ns a more or less thickened felt work from which 
icre and there bunch liko masses of libers cutwino and mingle with the connectivo tissue of 
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the pn In the molecular lajer the glial cells are incieasecl in size and are nch in fiber 
lormation, but beneath tlus zone, scattered diffusely, aie large protoplasmic rich often 
bi 01 tn nucleated ncuiolgia cells with i lemiihable ivcalth of processes nhieh are margucJ 
by, and through the centers of ivhich run, nmneious fibiillae giving the characteristic reittioa 
of neuroglial fibrils (Figs 3 and 4 ) The processes may frequentlj bo traced to vc-och 
about which they tvnne foiming a loose mesh bke appearance which probabh is largely 
an artefact and vvluch corresponds to the line of tearing noted in the gross dcscnptioii. 



Pisf 3 — Neuroglia — phosphotungstic acid hemdto\>lin (Case 1) 



Fig ■! — NeuiogUa — phosphotungstic acid hemato-cjlin (Case 1) 


Considering the anchoring of the pia to the cortex by the supeificial gba and 0 ,, 

the cortex to a layer of raw cotton in winch nerve cells lie embedded, an a e a 
type may be explained It is especially noticeable that very few of the small n i 
glial cells are found, all having undergone the liyqiertrophy With all the gba ‘'T 
no mitotic figures were encountered icnoo-h 

In the immediate subcortex again the glia is hypertrophic though less mplis- 

so It IS unfortunate that Mallory’s phosphotungstic acid hematoxylin stains of 

making search in such regions quite difiicult, but in the modified Niss s am 
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sjnniar hj-pertrophy is distinct Tho degree gradually dwnniahed but it is present generally 
m tho basal gan^jha and thalamus In these situitions the hypertrophic gha often appear 
as long, thin colls witli tapering ends cither cuned or straight angular or branched the 
nucleus 13 centrally situated, long and narroiv with rounded ends, and contains a few chroma 
tin particles These correspond to the rod cells of Nissl winch arc of not unusual occur 
rancQ in general paralysis of the insane and hss frequently m sciulo dementia la this 
ixgion many small, dccplj stained glial nuclei of tho usual type are seen in contrast to tho 
cortical findings 

Tho glia of tho cerebellar cortex is lijpLrtTophicd Bergman fibers being irregulnrl) 
seen as thick bronchos running tlirough the molecular layer Tho general picture houoior 
docs not approach tho seventy of the condition found in the cerebral cortex 

Tho neuroglia of tho spinal cord does not show any definite hypertrophy oven ui 
the region of tho crossed pyramidal tracts which as wc shall oo arc diftuscly thinned the 
reaction fails 



On the part of tho norvo cells marked changes aro found T)io abnornialitj is of one 
typo but \anc3 m degreo depending to a considerable extent on tlio size of tho coll The 
nervous elements of the whole cercbro pmal axis aro iffictcd and a morpliologically nonnal 
cell 18 rarely seen 

One may best obtain an idea of tho abnormal changes m tho cells by observing one of 
tho larger cell tjpes an anterior horn cell of tho pmal cord or a largo motor cell from the 
paniccntril le^ioji X’nnmnly the e)m«„o mav nffnt Uh jiortmn of tlie crll from ivlmh 
tlie axis cylinder arises and consists of a breaking up of the Nisal bodies gi\ing a diffuso 
dusty appoaranco to this portion of the cell tho cliango js nccoiiipaiiied b> a local suelling 
of the cytoplasm (Fig 5) 

Pew cells sliow so early a change bnt most haxo piocecdcd to a 9ta„c where tho NissI 
bodies have disappeared from the auollcn portion of tho cell leaMug a finely reticulated or 
perhaps vacuolated appearance locallj m wluch there is a >ellouish cast to the cytoplasm 
strongly suggesting a prepjgnicnt stage. Tlio siVoUen portion of tho cell ranes in amount 
within nido limits. In tho remainder of the cell tho NiS'^I bodies aro well preserved and 
» xtcml noTinalli alonj, the dciulritw proecftMis 
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The nucleus in the larger cells appears hjperchromatic and as a rule is situatcil a 
that portion of the cell which contains the iMissl bodiesj it is often surrounded bv as 
especially marked layer of Nissl substance which may obscure tlie nuclear membrane A* 
the size of the cell diminishes the relatiie size of the area of swollen, Nissl bodrltce 
ectoplasm increases, this statement holds paiticularly true for the cortev where in the 'mall 
pj ramidal cells we hai e an e\tremo example of the end stages of the process There, nlut 
wero formerly small pyramidal cells are swollen, bulbous oi nearly circular bodies mill all 
trace of chromatic substance wanting, the cjtoplasm of a yellowish tinge and roticuktei 
The nucleus undergoes a progressive diminution m size, appearing not as a circular bodj- 
but as a little irregular dot, sharply ciicumscnbed body with no internal differcntratioa, 
lying usually against the cell wall As described aboie the size of the cell rather than the 
position seems to predicate the degree of the reaction, but also there seems to be 'oma 
1 elation to the degree of glial hypertrophy and the stage of change reached by the nerrotu 
elements, most niaikcd in tho cortex and less so in the basal ganglia where the ctlla do not 
reach tho moio extreme giade of reaction The central nucleus of the th damns for ciiiurle, 
shows very uniformly its cells shaped like acorns, with bulbous bases of reticulated cdo 



Fig 6 — Section of ceiebial hemisphcie stained bj Wcigei 


ts nij dm slicath nidliod (Ca t d 


plasm, and the nuclei dittusclj by perdu omatic, compiessed into tho beginning of tho ap 
processes and tloselj surrounded bj a small quantity of dense chi omatic niatcnal £<1“ 
lent results would follow description of cells from other regions, the cerebellum, 
ulla, or auj of the many cortical legions obseraed It might be stated that as a 
probably the colls of the posterior olfactoiy regions and the dentate fascia show Ic'a ^ “ 

than those of any other functional sjstem 

We now come to the pictuie presented iii tho tissues stained b) 
sheath method (Pig C ) Surpnsmgly little abnormal is loacaled bj it In t a 
the tangential fibers are goueiallj present though scpai itcd more than normally app^ 
by the great glnl hypertrophy The radial zone is less nijelin rich than the 
cortex, but ui the wlute substance, no dcgcncratuo change is of suftcient exten 
itself visible Especially to bo noted is the intactncss ot the optic nerves an 
mg that what there was of visual dimness must either have been duo to 
disturbances This cortex shares tho fate of all the remainder and to a maij 
the retinae were unfortunately not available for exammation In the up 

there is a diffuse though slight tlunning of the crossed pj-ramidal tracts ^ 
resent a progressive retrograde dcgeneiation of some of the long fibers 1)0= 
from their cells 
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Ab to tli8 mesodermal elemcnta httio can bo said The thick bog^ pia shows simply 
an increase of t!io connective tissue elements and nothing of a chrome inflammatory charac 
tor There is, however, a rather sinking pigmentation of the Icptomenmgcs consisting of a 
golden, yellow pigment contained in phagocytes as well as smular pigment apparently lying 
free The vessels also are negative, both m tlio pia and m the cortev There is no hyper 
vascularity The perivascular spaces aro prominent and tho relation of the hypertrophied 
glia to them has already been noted 

Case 2 — Clinical History by Dr ii Bronson E C, male aged ten months was ad 
mitted to tho Children s Hospital Idarch 7 1921, with tho complaint of vomiting and making 
no ciTort to ait up 

Pamily History Hcither father nor mother is strong^ A sister, dvo jears old is 
healthj Ho family history of tuberculosis syphilis or insarntj 

Past History Pull term normal birth though prolonged Weight sue and three 
fourths pounds Breast fed without difficulty for two to three montlis but taken from breast 
then because of faiiuro to gain Later feedmg was on gout s and cow s milk formuiss 
Tho baby was never hungry and took only about one third of the food oifereA Vomiting 
not projectile started soon after tho baby was taken from tho breast Milk of magnesia 
was given daily for constipation 

Mother had noticed tiiat he did not know her from a stranger that he did not pay 
attention when she was preparing his bottle, that he cned when she held him and preferred 
to bo loft alouc Ho never smiled or turned his head toward a bght or seemed to notice 
a sound 

ExaimMii&n Weiglit fourteen pouutis six ouuccs V much undersized but not 
greatly undernourished infnnt Color good 

Head Suture hues palpable FouHntllcs \v» k clo‘^:d. Hur almudaut and long Head 
measurementa showing general reduction are given below 

Ejes, Pupils react to light but the oyes will not follow a bght Winks when a bright 
bt,ht IS suddenly dashed in the face JSo strabismus ox nj«tagmus Eje grounds are noga 
tno, no cherry rod spot 

Ears iicgntno Teeth two lower wosora Tonsils small BTnphoid ghads not cn 
larged Lungs a generalised bronchitis Heart negative Vbdonica negative Genitalia 
testicles undcscended 

Urine negative 

Blood Reds 4,900 000 whites 9 SOO Diff’ciuitiil polvniorphoauclear G5 Ijiuphocy tes 
•I*’ largo luonouuclear d A on Pirquet negntn e 

Cerebrospinal fluid 10 cc of blood tinged fluid not undei pressure Vaasermann nega 
live 

Special Condition Vn exceedingly spostic mfaut sltowm^ at times partial relaxation 
Legs were not cros ed but extended stiff with the toes pointed and arms were held flexed at 
elbow At times he went into moderate opisthotonos position again tho neck was quite 
relaxed. The deep reflexes aro all much exaggerated On any attempt to elicit tho Bxbin^i 
or nnklo clonus ho went into general dome movements anus and legs rapidly flexed and 
Lxtended and very striking clonic moveraents of tho dim A cephalic cry 'iccoinpaujed 
thesso movements when quiet tho child alwajs showed spastic extremities neck, and trunk 
muscles were ofteu relaxed 

■iatvniiig was characteristic aud frequent a coiuplcto jawn mouth opened legs e\ 
bnded elbows flexed Ho -vthctoid movements were noted aud there was no ataxia lit 
screamed frequently, alvvajs if touchei It was impossible to teat sensation, as handlini, 
brought on a general reflex motor reaction 

Ho was ju tho Children’s Hospital for three weeks His bronchitis improved Tho 
bowels were loose rather tluin constipated Ho vomited very little Feeding took much 
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patience and lie gained only fi\e ounces He had vegetables, cereal, etc, as well as mill 
ivlien taken home ’ 

Diagnosis Miciocephalus, congenital ceiebral aplasia 

When sixteen months old, in August, 1921, he was admitted to the Fedntnc Servkc 
of the University of California Hospital because of failure to gam The head measure 
meats were practically unchanged He had no moie teeth The pupils were eijual anj 
reacted to light The neck had become constantly rigid, and abdominal muscles ten'e Tnc 



Piff 7 



Fig S 

extremities were vorj spastic except the right leg which was flaccid and atrophic with ahs 
tendon reflexes According to the nurse’s notes, he screamed a great part of the tune 
Eidiogram of the skull showed geneial thinning witli no distinct suturo lines vi 
Blood, hemoglobin 51 per cent and red blood count 2,720,000 
AVassermann, negative, both antigens 
Von Pirquet, negative 

Diagnosis microcephalus normal 

Head measurements were generally diminished as compared to the average 
He was in the hospital four days only ^ ^ cighh^ 

He was brought into Dr Bronson’s oflice on Oct 21, 1921, at the 
months because of wasting and sent again to the Children’s Hospital His wcio 
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pounds less than m the preceding Mnrtlj The examination of tlio nervous ‘iystem showed 
even more stnkmg spasticit\ than before the muscles of neck and back standing out hke 
cords with tho exception of the right loner extremif/ The right leg thigh, ahd buttock 
muscles were atroplued aud tho log shorter tlian the left The redox clonus noted on the 
drst admission was no longer present Th© clinical picture was that of spastic diplegia mth 
lower motor neuron paraljsis of tho right lower ©xtrcmifr onl^ The Jeep teiidoii reflexes 




W8TO absent on the right "Vo history of the time of onset of the flacciditj could be ob 
tamed Ho died apparently of diarrhea 

Climcal observation of this child recalled Sherrington s description of tho decerebrated 
cat Tho behavior was distinclJ^ that of the reflex ammal The etiology could not be deter 
mined V pachymeniugitis uith proliferation of tho mcumgoxascular tissue and secondary 
cerebral mvolveroent or a primary aplasia of the cerebral ti suo with socondarv meningo 
'ascular prohfeiation were possibilities d tv barhs disease was ruled out b^ examination 
of eye grounds 
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In regard to the lower motor neuron paralysis, acute poliomyelitis, localized htmor 
rhage, oi a focus of infection second «j to the uppci icspiiatory infectious, was considered 
The autopsy was peifoimed by Dr Rusk and the anatomic diagnosis was as followa 
Microcephaly Diffuse atiophy of the cerebiaini and the cord External hy drocepha]ii_ 
Pulmonary tuberculosis Shortening and atrophy of the right log Undescended testicks 
In the detailed report of the nervous system it was noted that “the dura is vmt 
firmly adlierent to calvarium and when tom away the bone shows reddish areas in tie 
diploe The dura is not thickened but on either side of faK there is a translucent gela 
tinous pseudomembrane about 3 mm thick most maiked on the light side wliere it shoiL 
laminations There is marked external hydiocephalus filling a space about 3 cm betweeu 
the dura and the atrophied cerebrum There aie about 250 c c of fluid which is normal 
in appearance 


The brain weighs 160 gm, the length of the light hemisphere is 10 cm and of tin 
loft hemisphere 9 5 cm , tlie width at the base of the biain is 7 4 cm , the totd width 
of the ceiebellum is 7 cm The gross appearance of the coitex of the biaiu resembled tie 
suiface of a pecan nut, the gyri weie narrow and the sulci were wide, it is apparent tint 
the coniolutious dei eloped noimally and no maiked pathologic cliauges octuried until afhr 
the Louvolutious weio well formed (Pigs 7, S, 9, 10 ) 

Base of the Brain The veitebial and basilai arteries show no abnormality Tic circle 
of IVillis IS negative except that tlie internal carotid arteiacs aie smaller than nonnal The 
middle cerebral branches are easily seen as they pass thiougli the gaping suhi of the fissuie 
of Sylvius The arterioles are not injected and the veins are not distended The hippo 
campal gyri and unci stand out veiy piominently The gyn orbitales and recti of the frontid 
lobes show extreme atrophy and are narrowed to 1 cm in front The cerebellum is much 
larger proportionally than the hemispheres and seems well foimed, but the loft lobe is 
larger and slightly darkei in color than the light The pons, medulla, basal ganglia and 
cramal nerves are not remarkable The optic nerves are small The pia is negative 

Superior and Lateral Surfaces The right hemisplieie is 0 5 cm longer than the left 
The longitudinal fissure is wide and at the tip of the occipital lobes measures 2 5 cm, at 
the tips of the frontal lobe it measuies 1 cm The vessels lud pi i aio negative The vou 
volutions are perfectly formed but there is a uniform atrophy with widcmug of the sulci 
and the entire ceiebiauu feels bke tissue hardened in formalin The central fissure is vei' 
promment and the fissure of Sylvius measures at the surface from 0 5 cni to 1 5 e® 
width 


The cord is small, fiian and shows a depression just anterior to the posterior horn m 
the right Di the lower thoracic and upper lumbar regions there is a hemorrliugie ev 
beneath the duia, especially about the nei-ve roots with slight adhesions between the pi 
and duia 


MICROSCOPIC EXAMINATION 


Cerebral Cortex An intense and fairly unifoim proliferation of the gbal elcnie 


is found througliout the cerebral cortex so marked that nerve cells are found witli di eu^^ 
Alany types of gliae cells are present varying from the small colls vvith a ^‘*”**'j 
of cy toplasin around the nucleus to enormous piotoplasmic gba cells A number of e ^ 
gli le cells are to be seen, some of them definitely rod shaped Neurogliar stauis s 
striking network of glia fibrilla, tlus netvvoiL is rather close and in some areas 
though sometimes forming sieve like areas Small gba nuclei are fairly numerous 
network of fibnls 

In many areas the processes of the gila cells can be traced to the blood ve- 
times the intertwining of the fibrils forms a zone of denser sclerosis aroun ^ 
^Uong the margin of the cortex and on the ventricular surface gbal fibnls ona^ nano" 
reticulum than m the deeper parts of the cortex, this zone of marginal sc 
in most sections of the cerebrum This profuse overgiowth of neuroglia a oUo 
forms in places a tuft wluch extends toward and into the pia 



DTFFUbE C0RTIC\I SCLEROSI^? Q i'i 

Sc'\ttered tliioughout tlit cen.br'kl cortex arc clump** ot cells about the size of small 
gha nuclei, (dig 11), there will be Is* to 0 or moie of the e celh m a group ani thoT 
arc moat commonly situikd ncai the margin of the corttx In some of the o cell clusters 
there is a meshwork of fibrils thvt re imblis an Vl/hnnur plaque as occurs lu Alzheimer s 
lUstasc 

In sonic sections of the rurtex espenalh m the (wcipUil region tJjcio aie wide meshts 
m the ghal network fonuMio a line of I« nnae at the juiirtion of the grai and white matter 

Ihcrc i» a striking paueitj of nine cHs thTou«,hout the cortr\ lu mini sections no 
iiir\o ceiK aie to he found anil no normal ncr\c colls are to be ’leen m sections from the 



Fiff II — t clumji <.C fcij. Us l<- c ) 


cerebral coittx in 1!u nn t iiouiU n imil t 11 the mi I i »u inlar^od and somowhat cc 
rmtncall) plactd the uudiu} sul tan < !«» aiiin„< I a» uni the penphen of tho nucleus 
the ehromatm sub tauco of tho cell is rather diffw«U taimd and there is seldom seen tSio 
'\eli defined Nib'^I bodies present m nmmal none loU (Fig 1- ) Tho axonal portion of 
the ganglion colls is \erj fauith stained anl m ells e-UwiUg, more advanced cUrQtuatoljais 
ni pioceascs at all aro to be seen 

In colls where the pathology is unlj moUnt U uUan ed tho nucleus is alwa^3 swollen 
and sliowa the peripheral anangemeat ot the nmlcar material as a rule tho more marked 
tho chroinatohtic changes tho more ccccutricallv plated is th nucleus Vs the diMutegration 
of tho ctll prOpTCBses it becomes more circular m outline and usuallj slams rather famtlj 
and diffnscl) presenting a poorly defined rcticuHttd crtoplosm, occasionally there is well 
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of law cotton The glia tissue is moie dense around many ot the vessels, and 
the processes of the gha cells can often be traced to the blood vessel lu botli 
brains there is a formation of lacunae or a line ot cleavage m the grai mat 
ter but it IS much more marked m the first ease In the seeoud case plaques 
simulating Alzheimer s' foci are found throughout the cortex 

The first case shows definite chi omatolysis of the cortical nerve cells and 
a nonnal appearing cell is rarely seen, in the second brain the cell eliauges 
are much more marked, in many sections from the coifex there is not a 
single neiwe cell present and in other sections only cells shoivmg advanced 
chroniatolytic changes or only a “shadow” cell Satellitosis and the so 
called neuronphagia are present but nowhere marked The nerve cells m 
basal ganglia, brain stem and spinal cord are progressively less involved 
The myelin sheaths of the first brain show little abnoiniality , the tan 
genital fibei-s are separated more than nomially and there is some inegnlaritv 
of the myelin sheaths in the radial fibers In the second case the medullan 
sheaths show considerable involvement, maeroseopically in the IVeigert piepa 
rations no fibers are seen in the gjui and only a very famt staining m the 
area just beneath the convolutions, microscopically a few myelin sheaths 
are seen in the gyii, there is marked megulaiity of the sheaths and occasion 
ally there is a row of fat granule cells apparently in the place of a dism 
tegrated nerve fiber 

The meninges are strikingly different in two cases In the first case there 
is a thick boggy overgrowth of connective tissue and in the second case there 
IS a thin delicate menibiane associated with a marked external hydiocephalus 
But they are similar in the absence of inflammatory reactions 

Prom the standpoint of the pathogenesis of the process it is evident that 
the gray matter of the cerebral cortex is primarily and most severelj m 
volved It IS piobable that the condition represents a primary disease of the 
nerve cells with secondary glial hypertrophy, it is possible, however, that 
the glial proliferation is primary or the two processes may be intimatelj a^c- 
crated in then causal relations There is no evidence of an rnflaromatorr 
process and the lack of changes in the blood vessels preclude a vascular baais 
It is most likely that the disease is an agenetic condition 
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WELCOSrB TO DALLAS' 


B\ Da PDW\an P Cooke Hou^^tov Tevas 


L ast >ear, joiiugei biotLer, Jack elected Mcepiesulent of tlie 
Texas Lumberman’s Association, at Beaumont Returning home, full of 
the houoi confeired upon him his ti un ran into a cou dunaged the cow 
deiailed the engine and flung Tack fiom one cud of the dmei to the othei 
uVfter he liad been gatheied out of the debus of clnn*s and tables and Ind 
absoibed the contents of all i\ uKble flasks be opened bis e>es md said, 
^If this lb a pait of the 30b I iCMgn light nou ’ If, when I lecened m\ 
program last week, and uau awaie ior the first time of the job asbigned me, 
I bad piopeilj Msuahzed this amhence of bnlliaut men and uonderful uomeii 
I, in the uords of m\ biothci, would ln\e lesigned light now I am not nor ha\e 
I e\er been what miglit be termed a tall man Jsoimalh m\ height is about 
fi^o feet, tluee and i Inlf mebes in tlu moining in nn stoul mg feet but 
cTcr since I euteied this room I ba\e been shrinking and shrinking until now 
I can fullj entei into all the feelings and sMup'ithire thoroughl’v with ill the 
reactions of anj ultramicroscopie filtrable virus 

As the program and the Toastmastei haie lufoimed ^ou I hail fiom the 
Citj of Houston in this glorious State of Texas I am Neij proud of my home 
town I am glad to say that I can cliim without feai of successful contra 
diction, and pro\e m'v chim b> oui Chamber of Commerce and oui local dailj 
ueuspapers, that Houstou is the largest inland pot m the woild that she is 
the greatest cotton centci in the world that she ls the greatest oil center m 
the world, that she is the gicatcst himbei cenfei in the woild that she is the 
greatest cattle centei in the woild that she is the gieatcst tatlioad center m 
the world, and she would be the gicatest citi m Texas if it wasn t foi Dallas 
It might not be such a bid idea if some of i ou went on dow n to Houston and 
expressed >our unbiased opiiuons as to w bethel or not Dallas is 1 biggei or 
better eitj than Houston This is and has been a matter of much debate pio 
md con the pro has usually been ou Houston’s side and the con on the side 
of Dallas So we would be ven glid of yom assistance in settling the matter 
once for all One suggestion however It would peihaps he wisei for jou 
to await joul return home befoie expiessmg "vour opinions 

You see this citj of Dallas has n most infamous wa\ of lool mg at the 
accomplishments of other cities, and then going them one better Ssn Antonio 
offers a six thousand dollar purse to the golfers Dallas watches this for a 
while and then offers a ten thousand dollai purse List year Houston had 
the Admens convention, last fall Dallas entertained the Southern Medical 
Association not satisfied with that, she grabbed the Ameiiean Atedical Vs 

before Ui Fifth annual Con\cntlon of the \,n erlcan Socletj of Cllnlc'il rutho) 
Dallae Tcxt Vprll lo IG and 17 10 0. 
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soeiaLion, and still not satisfied, she topped that bj giabbmg the Amencan 
Society of Clinical Pathologists Gah eston has her annual Splash Day, and 
oh, boy' San Antonio has hei Annual Piuit, Plowei and Vegetable Carnival, 
Waco has hei annual Cotton Palace, Ft Worth has liei annual Live Stock 
Show All of these ai e glonous and wonderful, but Dallas has her Annual 
State Pair, uhich is the biggest show of aU To the best of my knowledge, 
lecollection, and belief, only two events have taken place ui the Galveston 
Houston distiict that Dallas has not emulated and surpassed. One of these 
was the huiiicane of 1900, and the othei was the hurricane of 1915 

You recall the old old stoiy of the monntameer uho, m his hospitalitv, 
told the visitoi, “You he welcome, sti auger You’ie welcome to a potato, 
take two potatoes, take dam nigh all of them ” In the same spnit ot hos 
pitalitv , having canvassed the State pietty thoioughlj, on behalf ot Gabe^ 
ton, on behalf of Houston, on behalf of San Antonio, Waco, and Ft IVoitb, 
e^pecidlh on bebalt ot Ft Woitb I say to you, you aie veleome to Dallas 
Remembei, howevei, if ymu accept this oftei, it is entiiely at voiii own riA 
We cannot assume auv lesponsibility, and you must undeitake to renioie 
the place fiom the State entiiely Attei that ne do not caie what von do 

VI itli it 

Dallas IS nevei satisfied Like the magnet in the Gilbeit and Sullivan 
opeia 

‘ V. magnet hung in a IniJware Miop 
And all around wis a glorious nop 
Of scissors and needles, knives and folks, 

But It wanted a Silver Chum ” 

You would think as y^ou walk aiound these busy streets, notmg the com 
nieree earned on, looking at the magnificent buildings, reflecting upon all 
the iieh agiucultuial eonutiy suiiounding, that Dallas should be a happ' 
contented city But she is not, and the leason is that Dallas yearns to be a 
poif Hei leasoning, of course, is peifectlv sound and logical Houston m 
poit and, theiefoie, Dallas can be a poit also Theie is anothei it ratlier 
insufficient leason You inav have noticed that Dallas is built on a bbiti a 
big blufi; If ymu stand on the edge of this blufl: you can look down upon ^ 
little stieak of moistuie below This streak is the Tiinity^ Eivei, vvhicb a i 
tie distance south of Dallas becomes quite a stieam Sometimes when vve 
have a little ram up this way, this Trinity Rivmr gets so that y ou can aee 
distinctly^ with the naked eye Whenevei this happens Dallas 
dreamer of dreams and a seei of visions, and again discusses the desira 
of makmg the Trinity navugahle And do you know, it wouldn’t surpnse 
if they do it some day 

But these Dallas folks aie such teinble boasters Nothing is 
enough to escape their attentions along this line I was enjoying a 
golf one day ovei one of their beautiful courses I trust that you 
or wiR have, an opportunity of agieemg with me that they 
interesting golf courses heie While playmg we heard three di» lac 
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tioni eitbei i liHe oi re\ohei X laughingly sanl, Oh hoi another Dallas 
woman shooting hci husband ’ One of the foursome i Dallas lawyer, was 
just about to try and iiiaKt a two foot putt that should lune been worth at * 
least fifty cents to him He tinned to me with n look ol outiaged umc pride 
md sard sever eh, lou ire mistikeii Doctor when a Dali is 1 idj finds it 
necessai> to shoot hei hushmd sht onh needs one shot 

They were hiving i itgul ition meeting here one d n to discuss the ques 
tiou of making the rniiitv Rnci navigabk ami st\Gial speakers had spoken 
about the advajitac>Pi» Dalhs possessed and hmented the fact tint they were 
so far from the coast ulmittiut. that m this «m thiUf, Houston had the ad\au 
tage over them If fliev inst weie 'is ilose to tlu Gulf ot Alesico what in 
idyantage it would be Fin dh one gentlemin i visifoi to Dillas I think 
iinybe he was from Rochester Minn got up md said tint he uss surprised 
to find out that there wss even one thing tint Dilhs licked but tint tins 
hek could be oveieome quite snnph Tt w is just i qiustion of s pipe lint, to 
the coast he s ud 'ind then v ou gentlemen < an h i \ e the (rulf of Mevieo living 
\oui couithouse steps bv next moinnig if \ou c in just '?utl as bird as you 
can blow The bod; wis slapped home fin. next dav 

This is not a booster s convention ^ ou ire not spccnlh inteiested in 
an; statistics as to the population of this tint or tlie other titr the nuinbei 
of miles of paved stiects oi the imount of business doue If \ou wtu I could 
tell you of the ; iiiety of lexis rollnic, pt'iiue aiound Dillas fiit i/lnvnl 
plains of tile coisfal region, tiie fiat prairus with an olev dion of six thousand 
feet of the Pinliandle the mountains ot \\cst lexis and the foicsts of 
East Texas 

I could till vou I wondoiful bistoir of the ^tih fiom the pii ifes of the 
Spanish Main to the pirates of the piisiiit dav 1 lould tdl vou tales of the 
gradual coming ot law and oidcr Of flie R in,«ei ( apfaiu who when sent to 
quell a not A\as asked on Ins anival if he In<l Ixen suit b\ himself alone 
aud his aiiswei 'SVell vou haven t got but one not hue void Of Captain 
Bill McDonald, of whom the \rm\ Captain said lit would clurge Hell with 
one bucket of w iter But these things would not pirtieul-iih interest vou 
Remember though, as vou wander aiound tins titv tliit we are onlv 
showm^, vou I simple Dallas is not the onh citv w" have ni the State We 
are glad to welcome vou to a vouug and lustv Texas to a citv and State that 
has cast aside its swaddling clothes and sensing somethin,, of future destnn 
is surging upwards aud onwards Ihcie has alwavs been a reason whv the 
South has wot madu the commercial progress of other portions of the United 
States There have always been two fears in the minds of tliosu who have 
looked southward one of tliese fear's was of terrific licit the other and more 
potent fear was of deadly diseast Yellow fevei ind mildrii have been the 
ureitest ukiuks the Soutli h is hid to ovticome lodsv the ^natist foe 
we have to fact is the lemcmbr uite of these th it still lintels m the minds 
of those who ue casting, keen eves to the oppoituiuties and rewards the 
South has to offer 
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It would be quite inteie&tmg to chase the malaiial phantom through tins 
State A visitoi coming fiom, let us say, California would enter the State at 
El Paso Di Waite, there, would assure him that they nevei ha\e au) 
malaiia, but that they have an occasional case at San Antonio Beaching 
San Antonio Di Stout would tell him that they have no malaiia, but Houston 
has a good deal Upon his arrival in Ilouston I would insist that malaua is 
so lare with us that when we get a ease we call in oui fiiends to see the 
slides, but that Beaumont is a legulai hotbed of the disease Dr Thomson 
at Beaumont would sic the visitoi on to Orange as a malaiial locality and 
Di Bail at Oiange would assuie him that he would have to go ovei the line 
into Louisiana, and then he would find plenty So it would go all o\er 
the State, and we would find the same thing tiue in Louisiana The fact of 
the matter is that to all intents and purposes yellow fever and malaua are 
things of the past Science has tiiuniphed over these diseases, and the glon 
goes laigely to the men of the test tube and microscope We aie glad to liaie 
you down here to show you what youi efforts are doing for oui beloved 
Southland 

In regard to the other chimera, the heat and indolence of the South, look 
aiound you and see the truth It has been shown that more and bettei work 
can be done if all the energy of the body be duected to that end, and none 
diverted to heat the plant With the twin bogies of teiiifSc heat and preva 
lent disease relegated to the dim limbo of forgotten things, the South is about 
to come into her own industi rally None of us, no mattei how optimistie ive 
may be, have a sufficient vision to see the things that are about to come to 
pass in this State We ourselves do not have any real conception of our re 
sources, we do not fully realize even the vast area of Texas One night tuo 
of my brothers and I left Houston by train Each travelled m a different 
direction, two of us reached oui destination by about seven the next mom 
mg, the third did not reach his until noon, and he was the only one to toiici 
the Texas border 

The members of the medical piofession only dimly, and the commercial 
and business men do not at all, realize the tremendous beainig on their n 
cial welfare of the busy workers with culture media and pipette in a 
and one laboiatoiies ovei this country These worker’s themselves 
conception of the impetus that then labors are giving to industiy 
Do you see Donald Eoss peeling mto his microscope for weary weeks 'vi^^ 
sweat blinded eyes, until one day the demonstration of the spoiozoi e 
malaria m the salivai’y glands of the mosquito'^ Do you hear the peaii o ] 
swelling from his lips, 

"This daj leleuting God 
Has placed within my hand 
A wondrous thmg, and God 
Be praised, it his command ” 

Do you find here any hint that he (Eoss) has placed m the 
eeitain Col Goigas a wondrous tool that makes it possible to un 
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miglity oceans, each beuuig its aigosics o£ Woilcl Commeicet Do jou find 
here any suggestion that when his o\m couiitij should be m due peril, and 
km across the sei weie hasteunio to the rescue, a certuii SuroCou General 
Gorgas could safely recommend sending thousands oL men to tiauung camps 
in a counti> where once the Spanish moss on the oak tiecs was called “Na 
luie’s Death flag of i\Ialaiia Do >ou sec any thought in his mind that he 
bad become an empire buildei, worth> to stand with his countryman Cecil 
Rhodes? No indeed, he was just a tired laboratory woiker who had success 
fully finished his stunt, and wlnt does he see? 

‘I know this little thing 
V million li\cs shall sa\o 
0 Death nhcrc is th\ sting 
Thy victory O Grave ' 

Therefore as the men and women who aie so laigeh responsible foi the 
tremendous strides foiwaid tint our country is making we are enthusiastic 
in welcoming you to the State of Texas and the City of Dallas that you may 
see with youi own eyes what you are accomplishing and to expiess to you 
the South’s debt of gratitude "iou do not look upon yoursehes as empire 
builders, you knights of Stains and Reactions you diligent dehers into Na 
ture’s deepest seciets, but yours is this Empire its power, its honor and its 
glory for ever and e\or, woild without end Amen 



THE INTEGRATION OP HOSPITAL LABORATORY WORK* 


By Philip Hillkowitz, M D , Denvee, Colo 


A ccording to a suivey made by the Ameiiean College of Surgeons 
theie aie close to one thousand hospitals m the United States and Canada 
each having a capacity of one hundred beds oi ovei All oi these institutions, 
in 01 del to comply with the nuniinum lequiiements of hospital standaid 
izatiou, presumably have a clinical laboratory equipped for carrying out 
the various routine examinations comprised under the term clinical pathology 
In accordance with an official interpretation of the College these laboratories 
should be under the supeiwision of a competent clinical pathologist 

Inasmuch as over 85 per cent of these hospitals have received the ap 
pi oval of the Ameiieau College of Surgeons, it would follow that all these 
clinical laboratories are conducting scientific investigations and helping the 
clinician in his diagnoses and treatment of disease How far they approach 
the ideal desired, how closely the theoretic quantity and quality of propei 
laboratory supervision coincides vith the actual state of aftaiis is beside the 
present discussion 

The fact remains that we have on this continent a grand ainiy of lahora 
toiy woikeis with ample equipment capable of being marshalled and diiected 
toward the most useful ends and unfolding undreamed of possibilities m the 
field of research and discovery 

At the present time the \\oik of the indiMdual clinical pathologist is more 
01 less disjointed having no relation to the output oi his fellows Take the 
case of the average director of the laboratory in a medium-sized hospital 
He exercises, to be sure, a most important and useful function in the conduct 
of the institution His work m fact is nowadays indispensable The loutuie 
urine and blood examinations throw a flood of bght on the disease piocesi 
and help the clinician in ai living at the diagnosis The pathologist s inter 
pretation of tissue findings is of far -reaching import in operative procedures 
His presence at stafit meetings, at the bedside, and m the opeiatmg room has a 
beneficent and stimulating influence on the internist and surgeon promotiBo 
exact and scientific methods in the diagnosis and treatment of disease 

Yet when all is said and done, there is often left the feeling of work a^^ 
done 01 uncompleted, of an aching A'oid in solid accomplishment At 
of the year when the hospiital laboratory director takes stock of the 
his twelve months efforts, which by the way is not always done, he me 


foimed- 


•so 


records the number of the various laboratory examinations pei 
many urinalyses, blood counts, Wasseimauns, tissue examinations, etc 
foim valuable statistics if piopeilj evaluated, but what happens to 
The figuies compiled are buiied in the hospital aiehnes So far as tien 

} 1 

•Read before the Fifth Annual Convention of the Imeiican Socletv of Chn 
osists Dallas Tevas Vpiil 15 16 and 17 1926 
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to the profession or to posteiit> is concerned thc> aie as though, hidden in an 
Lgyptian tomb unless some futme e\cnatoi \uU ining them out of then 
subtcnauean crvpt 

The 'i\cnt,P pathologist is lathei isolitcd fiom hit> fellows Outside 
of the centei*s he in i\ be the oul> one lu lus eommuuit\ and has to 

rel> for stimulus and piogiess on the liteiatiue of tins specnltj in textbooks 
and in peiiodicals tJiat moie oi less lemotclv deal wth subjects of clinical 
patholog^ In passing it mu not be aimss to point out the crjiiio need of a 
special journal demoted entiieh to the practical wants of the garden \aiiet\ 
of clinical pathologist Phis is said with all due defeience to the e\cclicnt 
papers that aie found in journals allied to oui spcc^lt^ 

A point of contact witli Ins colleagues u» reached through the annual con 
veations of the American Societs of Cbnieal Pathologists which constitute 
a source of strong stimulation One comes awa> from these meetings full of 
ambition and hi^^h lesoho to emuhit the noble example of oiii moic gifted 
coufieies who aie contnbuting to the ad\ancement of chnical pathology and 
the scientific pi actite of medicine Once howeaer u e are back in our formei 
habitat we lapse into om usual apatha and icacrt to the routine of oui dailj 
label's 

To but few of us it IS vouchsafed to use ibove the level of oui suiround 
mgs, sunnount all obstacles and make oiigmal investigations oi a bnlliaut 
discovei*) Even were we mcliued to do onginal reseaich wc know not where 
to begin Bewildered by the multiplicitv and comple\itv of problems to be 
solved we cannot concentrate on one particulai thing Reseaich often re 
quires cooperation of several talents tiained in one or more of the funda 
mental branches of science which the individual laboiatoiv worlei has not 
mastered The roul to original leseircli is long and aiduous lequiung patience 
and perseverance in the unflagging pursuit of the goal 

The individual clinical pathologist tlicrcfore does not count for much in 
opening up new avenues for scientific advauceraent But what we are unable 
to do as individuals we can accomplish m the aggiegate Contemplate the 
potential possibilities of i thousand workers concentrating then attention 
on a few pioblems If the plan la caiefuUv laid out and each one has a 
well defined task befoie him, the solution of anv given problem will be easv 
In other words, let us apph to hospital laboratorv woik the same principles 
that obtain in industij and which liavc made the United States the richest 
country in the woiid Mass production has brought comforts to the nianj 
that were undreamed of in the past 

MathematiCij and science being indissolubij bnl ed togotJier I nu using 
the term integritiou of laboratorv work to connote the propei cooidmatiou 
o£ OUI scattered efforts into a harmonious whole for the benefit of manl ind 
The clinical pathologists throughout the country would gladlj embrace 
the opportunitj to contribute to the comraoa good The spirit of leseaich 
once engendered maj kindle the spaik of some latent tenuis who maj be 
‘Stimulated thereby to independent investigation and discovery 

The idea of utilizing the energj and talent of men engaged m the ap 
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5 A list of piobleins aie enumeiated winch lend themselves to such in 
tegrated investigations 

DISCUSSION 

Dr Otto Lotuy — It btems to me that Dr IlillkoviU’s paper is a beautiful dream rshidi 
I hope uiU come true I bolieio this is a matter iihich should be properly taken up at onr 
business meeting tonioriow and discussed and acted upon I belicie there is no associahon in 
tho couiitij that is so capable and fit to do the woik that has been outlined by I)r Hillkomtz 
I hope this will be brought up 


TEEPONEMATOSia AS SEEN IN THE RURAL POPULATION OP 

HAITI ' 


Ry Commander C S Butler, (MC) U S Navy, Haiti, and Lildtemnt B 
Peterson (MC) U S Nwy, Haiti 


I N THIS papei we aie using the teini “tieponeniatosis” to include sjphilis 
and the condition called yaws We believe that the lattei is snnpl) one 
type of the piotean disease, S3'philis, and we avill adduce evidence to substanti 
ate this belief Some of those who insist upon duality of viruses in treponema 
tosis have little patience ivith those of us who believe that yaws and syphilis 
aie identical 

Doetoi Spittel, m his woik on yaws, paj's his i aspects to the ingenuiti of 
those who diffei in opinion fioni him and then pioceeds to describe a disease 
which all the masteis on the subject of syphilis since the time of Pracastoio 
put togethei could not difteientiate from lues The doctor makes his diagnosis 
on the frambesioina which he thinks is unlike anything else in its appearance 
and in its pathologv This, b> the way, is not a fact, foi the typical lesion of 
javs is exact!} like the condyloma of syphilis both histologically and in ita 
general appeal ance The condyloma is, to be sure, moie often found on the 
moist parts while the fiambesioma tends to appeal on the unapposed aieas o 
skin as ivell as on the moist parts, a fact observed by Pouppe-Despoites l-o 
yeais ago The dualists, howevei, do not stop with the frambesioma Tbei 
also deseiibe the circinate sypbilide in the same kit with yaws and throw lo, 


that wlien 
out of 


eventually, all the othei skin lesions of syphilis toi good measure, so 
one IS through tiying to dig a clinical pictuie of the entity yavs, 
any textbook on tiopieal medicine of the present day, he has a seveie 
ache foi his tiouble and not much else .. 

Doetoi Hugh Stannus,® in recent numbers of the Tiopical Diseases 
tin, gives a wonderful collation of the information contained m papeis p^^^ 
hshed on svphilis and yaws during the past few yeais One cannot rea 
howevei, without being impressed avith two thoughts Fust, with the 
of Osier’s dictum, “Know syphilis in all its foims and manifestations an^^^^^ 
other things eliiiical will be added unto jou’’, and second, vith t 

•From the Public Health Service of Haiti ^ j-U lo 

Read before the American Societj of Clinical Pathologists Dallas 
and 17 1926 
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divergence m conclusions reached when different medical investigators are 
looking at the same facts It does not make any difference how good an m 
vestigator one happens to be one nevertheless will often fit the facts to his 
own preconceiition of the question at bond If there was ever a medical 
question which deserved to be looked at with histoiical perspective this 
question of yaw s and sv philis is that one If this historical approach had been 
used in stud} mg the question in different parts of the woild advocates of 
dinht} would not ask tlie medical profession to believe that in such cousid 
erahle population as that of Guam or Samoa or anv where else m the world 
for that matter syphilis is absent Such an error is simply due to the fact 
that the disease does not in these places present the pictuie of oui precon 
ception The piofessiou would not be asked to believe that yaws had died 
out from the uegio population of the Southein United btates where it had 
been introduced from Africa times without number and where the pabulum 
left nothing to be desiied to propagate the disease tiue to form 

If jaws weie not sjphihs then the fiambesioma should be a most common 
occurrence in the negro population of the South toda} If yaws were not 
svphilis then our white people of the South should show the frambesioma, for 
this distinctive (?) lesion of the disease should breed true in the bod} of the 
lecipiciit of the virus wliether that recipient be a Negro a Malav or a Cau 
casiaii Iwo bundled and seventv odd voars ago Doctoi Thomas S}denham 
made the following statement regaiding lues venciea fs}phihs) iiid }aws 

The lues venorei wns introduced info Europe AP 3403 from the Most Indies, it being 
before that time, unknown e\cn bv name Ilonoc flic disease is usuall) considered as endemic 
to the American colonics In mv mind howcior it is rather refer'ible to the coast of Guinea 
or to some portion of tho Negro countr> thereabout This I thini because many of my coun 
trjmen have told me that in slave ^hips even before the) have reached America, the disease 
breaks out, also that it breads out with the nntir s in the countr) itself and that independent 
of anv prcv^ous unclean intorcour'^ Indeed in omc cases it afflicts a whole family — men 
women and children The disease that thus comes spontaneously is in no respect different 
from tho true venereal lues The synipfoms tho pain and tlio ulcers are the same — making 
allowanco for tlie difference of climate oiilv The nann however is different, tho African 
disease is called the yaws 

AVith all the atteiuptb at clinical and labor itoiy diffeieiitiation which 
luve been made smcc Svdeiiham’s time fais obseiv ations have uevci been dis 
proved It should have been the duty of those who advocate duaht} to dis 
prove Sydenham s statements lathei than to maneuvei those who believe in 
umtv into the defensive position of having to prove that vaws is something 
othei than sjphiiis As each item in the moie exact knowledge of svphihs is 
unfolding itself, it is ver} quickl} found th it the same fact is true for so 
called }aws 

We shall onl} mention a few of these 

1 The Treponema of so called vaws was found to be identical with T 
pnlhdum 

2 Tho serum leactions weie found to be cxactlv paiallel 

3 The clinical course of yaws is identical with that of svphihs 

4 The specifics of v awa are the same as those of syphilis 
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5 The histopatliology oi the so-called yaws is identical with that of 
syphilis when the Tieponema is alone in the lesion in question 

One of the writeis of this papei (C « B ) has answeied most of the 
nimoi objections bi ought up by the dualists Reteience m this connection is 
made to the following papeis published upon this subject -■ ^ 

In trying to build a clinical entity out of yaws it is always neeessaij to 
bear in mind the maiked peculiaiities which syphilis shows when operatmg 
upon a native race which laee does not tieat the condition Failure to reniem 
bei these peculiaiities is the lock upon which many “maiden voyages” in 
tiopical syphilology have come to giief The man who knows his native 
syphilis loses all inteiest ui one of the teamed dissertations upon native lural 
syphilis which tries to make it produce aneurysms of the aorta, general pare 
sis of the insane, tabes doisalis, and, closer in to the primary, mucous patches 
and a high percentage of demonst} able roseolas and papulosquamous syph 
ilides On the other hand the woi'se types of deiinatitides, palmar and plan 
tai lesions, and pustular skin lesions are the more common Again the man 
who knows his tropical luial syphilis discounts immediately any paper in 
which the writer swallows the fallacy that m any human community on the 
earth syphilis is nonexistent Prom an extended observation of many good 
medical men in action here in Haiti and elsewhere in the tropics we knov 
that often they steer then mental ship into this narrow culdesac from which 
they are rarely able to put about and make for the open sea again Ifty 
native tropical syphilis acts in this peculiar manner we do not know, it 
does The question of strains of treponemas must be thrown out at once as 
the explanation This little island of Haiti, not larger than the State of South 
Carolina, has been swapping treponemas with every race of man on the face 
of the earth for 434 years now and the Haitian melting pot has been able to 
take all “strains” and convert them into a type which gives the same sjmp 
tomatic expression in the native Haitian, as it does in the Malay of Oceania 
and the Philippines oi the Negro of equatorial Africa 

In the same manner the various “stiains” of treponemas introduced into 
the Southern United States have been converted into the one type pioduciUa 


the orthodox syphilis Treatment, clothing, and shoes have done it 

The maiked influence of the surroundings upon the Tieponema is 
illustrated by Eamsay^’s observation m Assam He found that florid ya^^^ 
was only common among the plain dwellei-s in the warm season, m the co 
season these people and the lull people at all seasons showed only condy 
like lesions in the wann moist regions of the axilla, between the nates, 
while with the return of the heat weather, or if the lull dweller came 


to the hot plain, the disease again became floiid ,^^^5 

The frambesionia itself is a typical example of how a p,,, 

lesion IS affected by its environment The attending foreign flora is res 


ble for the excrescent appearance of this lesion 

In the same manirei external influence, such as trauma an 
tion, causes a plantar syplrrlide, occuimrg in an untreated 
native, to take on the familiar appearance of the so called “crab ^ 
The fact that yaws occurs most often in childhood and tha i 
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not to be tiaiisinitted from paieiit to child lieieditaiili ib at sight a sen 
ous drawback to the fvill 'iteeptantt- oJ: identity of \ini&cs It m necessai’^ to 
lemeiubcr m this connection (a) that wiidei pinnitne conditions of per 
bonal hygiene syphilis is not one of tlie veiieieal diseiscb at all, but cousti 
tutes one of the exantheinas of clnldliood, and (b) tint natnc heieditarj 
s\philis and b^pliiiis contiaeted eailj in life (sjphilis msoiitium) not oulj 
develop an nninunit}, but ulien these mdmduals giovv to sexual matuntj 
their disease is eithei 1 itent ox teitiarj In eitliei case theie is much less 
chance of the disease caizjnig o^ei to the offspimg D C McAithur^ shows 
how unlike heieditar> syphilis in the Lniopean is the natne heieditaij sypli 
ills While we do not agiee with all ilcAifbur sa;js bj anj means we are 
sure he is light in his contention that theic is a gieat deal we do not know 
about syphilis heieditaiia and that our conception of Euiopeau heieditar} 
syphilis cannot be taken to zepiesent the condition as it occurs among uatue 
populations (c) Good pei’soiial hvgienc and especiallj adequate treatment 
comert this exanthem of stone age' childhood into a \enereany acquiied 
disease It this is not tiue how aie we to explain this epidemiologic nion 
strosity of a contagium capable of \eneieal tiansfer stopping at the outsl irt-s 
of cities where tlie pabulum for its growth is greatei and wheie personal 
contacts aie multiplied to the- nth power? How are we to explain the tiopical 
and lacial delimitation of a poteutnDv venereal disease? Ivo other conta 
gious disease acts like this jaws if it icaliy js limited to the countrj distncts, 
and to the tiopics, and to the daik laces How are we phjsiciaus to squaie 
oursehes with oui conscience when we use a certain set of diagnostic stand 
ards to make a diagnosis of sjphilis m a white man and the same featuies 
and standards to make a diagnosis of some othei disease in a natne? To our 
miud things that aie equal to the same thing are equal to each othei (d) 
Much of the so called jaws is due to late emptions in heieditaiy syphilis 

Every textbook on tiopical diseases makes the statement that jaws is 
moculable upon syphilis and mcc -versa This statement is made upon some 
one’s pseudo exact ipse dixit and it has been copied bv all wntezs foi jearb 
with wondeiful nanete and punctilious accuiacv If this were tiaie theie 
would in all jaws countiies * be the usual rate of tcnc}eal sjphilitic chan 
cres As a uiattez of fact it is rare to find piiinarj svphilitic veneieal lesions 
in nual Haiti This is the experience of thiidy odd men who know a pii 
mary lesion when tliej see it An j one of the Public Health Officei’S in the 
ten Public Health Distzicts of this Republic will subsciibe to this statement 
It lepresents the opinion of medical men who ha-ve examined and treated 
many, manj thousands of cases of human ticponematosis Should a few 
antiquated contrarj animal cxpeniuents be allowed to bicak down all tins 
human evidence? 

These ancient annual experiments aie being revamped, howevei During 
the last few vears laboiatoiv niumaN have been made to behave like human 
beings even in avphilis An impoitant discoven is that of Chesnev and Kemp* 
who showed tliat a true nnmunitv agiinat svphihs develops in evperimentallj 
infected rabbits The stumbling, block of pitvious investigators Ins been the 
time eknitnt These aiithoi’S have shown that if a rabbit is tieated with 
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arspheiiamine and cuied aftei the syphilitic infection has peisisted foi more 
than thiee months, the animal is then immune and cannot be leinfected ivitli 
syphilis 

The ciiteiion of cuie and of absence of infection aftei lemoculatiou nas 
the negative lesults in tiansfei of hmph nodes and tissue fiom vaiioiis pads 
of the body 

This work must, of eoiiise, change oiii previous conception of the cause 
of lesistance to leinoculation Latent infection is not the only cause foi this 
resistance, appaiently a true immunity exists 

It IS inteiesting to foUow Nichols’^ expeiiments aftei the woik of Chesnei 
and Kemp Nichols has pieviously attempted to show that no cioss piotection 
exists between yaws and syphilis When Chesney and Kemp showed that the 
time element has an impoitant beanng on the pi eduction of immunity in 
SA^philis, Nichols lepeated his experiments and concluded that the expeiimeii 
tal suggestion is that long infection with yaws may paitially protect against 
syphilis, and that a long coui'se of uutieated yaws in childhood iiiaj pioduce 
some true immunity to syphilis Nichols adds, howe\ei, that the expeiinien 
tal protection of syphilis against itself is so much stiongei than that of yans 
against syphilis that the aigunient as to the identity of the two diseases fails 

In his expeiiments Nichols injected five rabbits with yaws and after a 
penod of time varying fiom 142 to 376 days terminated the lesions with a 
steiilizing dose of arsphenamine Within less than a month attempts weie 
made to infect these animals with sy''philis, two proved to be immune, two 
became infected with small chancies after a considerable time, and one rabbit 
had no local lesion but did have an infected gland In a second senes of 
three labbits infected with yaws for 93, 225, and 91 days respectively the 
attempt to infect with syphilis succeeded only in the thud rabbit which had 
had yaws foi 91 daj^s Probably the tune element had something to do with 
this result 

Voegtlin and Dyer’ in a recent publication showed that of thirteen lab 
bits infected with syphdis and cured, none gave positive results alter lem 


oculation with either syphilis oi yaws 

These author’s find it difScult to interpret the negative results of the 
inoculation of the treated rabbits with yaws They quote the experiment of 
Neissei, Baei’mann and Halbeistaedter (1906) in which these men succeede 
in inoculating a monkey with yaws fifteen days aftei the appearance of a 
syphilitic chancre Voegtlin and Dyer conclude that their treated labbits. 


probably on account of the treatment, had developed a refractory 


state of 


inoculation with T peitenue as far as the production of a local lesion is con 
cerned It seems lathei odd to conclude that the treatment has such 
on peitenue and that some form of immunity oi tissue resistance is lespon 
for the negative reaction in case of pallidum Nichols (1911) and ^o^^ 
(1922) have shown that if remociilation is performed within foity days 
inoculations produce chancres “In other words, persistent syphilitic 
tion, after a certain lapse of time, produces a condition of the seiotum 
pi events the development of anothei chancre on lemociilation ” Why s 
not Nichols’ and Kolle’s findings explain the expeiiment of Neisser an 
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coworlrers, and tlie fijidiogs of Cjjesaej Tud Jvejup lutJi regrard to syphilis lu 
the rabbit explain the lesults of Voegtlm aud D}ci \MtIi repaid to 3 a^v 8 lu 
the same aniniai? 

The abo\c findiugs these Aaiious imesti^dtois 'iio to out lamds con 
elusive of the unity of viruses These findings correlate the clinical observa 
tions of many investigators but phee reports of “double” infections in mass 
in a "very peculiar light 

AVe also belie\e that the failure of Jahnei and Lange to infect general 
paralytics uitli yaws is another link m the chain that ties s^phiJis and yaws 
into one, in spite of the fact tint Doctor Stanniis says that no lery definite 
conclusions can be d^a■\^n from these few expeniuents 

In order to make available the large experience in tieponematosis ^v}uch 
the Public Health Sen ice of Haiti is accumulating a questioimaiie uas ad 
dressed to three distncts located 

1 In the Noith (Cape Haitian District) 

2 In the middle portion of the Republic (Poit au Piince) 

3 In the South (Jacmel District) 

These districts aie in charge of the folloning Hledieal Officers of the 
United States Naij (1) Lieut Com R H L'lnnig (2) Lieut W P Ken 
ned> , (3) Lieut Com R P Parsons 

A glance at a relief map of Hiiti Hill shou that this is a geographic cross 
section of the Republic The area cohered in this stud\ represents about oue 
quarter of the Republic, that is to saj about 2,500 square miles The total 
area of the Republic of Haiti is 10 204 square miles It ib a little smaller than 
the State of Ha^land On the map the 74th meridian of west longitude 
represents faiil> acourateU tbe boundarv between the two Governments of 
the Island of Haiti the Republic of Haiti and the Republic of Santo Domingo 
Recall the fact that no pait of the Republic is more than a feu miles from the 
sea and, therefore, from one of the manj ancient port ton ns Sixty to sixty 
five miles would perhaps represent the greatest distance that one could be 
from the sea and stiU reinam in the Republic of Haiti Recall also the fact 
that no people on earth trai el more withm their little realm than the Haitians 
both women aud men It is nothing for a company of Haitian women of the 
peon class to transport mule, or horse and upon their heads maiket piod 
ucts from the little town of Saltrou on the Eastern end of the South coast of 
Haiti right oier the highest mountain ridge of the Republic (Home La Selle 
the trail passes at a height of 6 200 feet) down off the Noith slope of this 
mountain into a deseit, lud then awa-\ oil to the West through the Plain of 
the Gul de Sac to the city of Port au Prince The distance is probabi} one 
hundred and fifty miles The total of their mailcet sales would peihaps be 
only a few gourdes The women, however have had “their hour coiupeii 
satmg for all the trouble and labor involved in the trip in meeting friends 
along the way and in the dicker and trade in the open maiket of Port au 
Prince The same thing happens in ever} httle mountain valle> and goige 
in the Republic the adult population is m constaut dailj contact with the 
markets in the port towns This has been going on foi at least two centu 
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ilea No« let iis lecall tile third laet tUach hau bt’iiinf, iijjon the cpidcim 
ology ot Haitian treponeuiatosii Among tlie peon classes in the Republic 
sexual promiscuity is the rule Ponnal nedlocJ is raielj enteied into, but 
the children of loosei unions ue cousidcrLcl ICoitimite With this lemaikable 
state of affairs, la it not ovenvhehiniitjh suggestive that venereal chancres 'ire 
no rarely noted? But this is the ^aiuc thing noted bj jibysieians lu Guam, 
Samoa and the Philippine Islands There arc two possible explanations for 
it (1) That the population is so shot through with sjphihtic virus that 
veneieal syphilis can larely tiud an infectable victim, and (2) that the veue 
real sores are ovei looked Our opinion is that the fir-tt is the correct luterpre 
tation, for not onlj do the skilled etamiuers of the Haitian Public Health 
Service, who are earefullv exaimning for venereal chaacie^i in evei} pai't of 
Haiti raielj come across one eithei in a man oi a woman but this also has 
been our experience m nnnv different paits of the tiopical vvoild This 
obseivation it seems to ns should setve to settle negitiveh the assertion that 
>avvs and sjphihs are mutualh supeuiiotulable as far as human beings aie 
cousideied 

The following IS the qui stionnaue ibovc leftiied to We shall deal 
briefly with the answeis icceived 
My Ooar Doctor — 

Wo aro tiying to gather cviJoico rc^iidin,^ 'iiid \ iws nj»d tJicir po aibh rcla 

tiondup Wo vrould approciato very much if >ou would give us joui observations according 
to tho ioflotviQg scheme 

1 'Distribution ftouaia or rural soituiiH) 

2 Ago groups affected 

3 Immunity 

ITavo you seen an individual with uhul % lus or fuuh < quWac of vans, such as crab 
present a chaaercf 

4 ^Vhat 13 jour cxpericnco with congenital tioponcm ito^is? 1“ it eommoji m ^our 

distnetf 

Vro jou able to differeutiate betweeu ron^onilal svphibs and vaws in a >ouag infant? 
If 80 / how? Do >ou believe that jax\ m tv hi cont,enitaIt 

5 How do you differentiate between yowH and fiplulis? 

b Ha\o you b> any chanco seen tho tran ition from ‘vtondarv to (crti lo ) wsl 

In answonng tho above questions please do not consult textbooks but give impressions 
you have received from your own experience 

In ordci to lUustrite the he'ivv incidence of mfectiou, the following 
figures may be quoted fiom the January lepoit of the i^ublic Health Service 
of Haiti During this month JO 976 outpitients were seen throughout the 
Republic, of tins numbei 14 097 icccived injections (neoarsphe/iamine sulph 
arspbenamine or bismuth) for treponeimtosis 

Regarding question 1 Theie is complete agreement tint the yaws svn 
diome IS largely confined to rural districts siid sm ill villages 

2 Jlost anv sge nnv show the frambeside but it is chiefly seen m chil 
dren 

3 All agiec upon the laiitv of the venereal clnncre 

4 All agree that eoiigemtal syphilis occurs in their lespcctivc dis 
tncts especially m the larger towns One physician states tint he va-ci Ins 



678 


THE JOURNAL OP LABORATORY AND CLINICAL JMEDICINE 


seen tlie pietuie of congenital syphilis as obseived in the United States (\\h 
has he nof^ Theie is admittedly plenty of syphilis in his district "Why do 
not the mothers abort and why do not the offspiing show congenital deaf 
ness, interstitial keiatitis, and Hutchinson’s teeth? Theie ’s the rub — natne 
congenital syphilis does not leact like European any more than the adult 
■varieties do ) 

The dilfeientiation between jmws and congenital syphibs in infants was 
stated to be neaily impossible wheie the histoiy ot extiagenital pnman 
lesion IS not appaient The ausweis to the question of yaws being congenital 
were very vague 

5 The dilfeientiation between yaws and syphilis followed the lines of 
the oidinaiy textbook All agreed, howevei, that in the third stage the 
most important diftereutiatmg point was the history 

6 None had seen it 

The important conclusion that can be drawn from the expeiience of the 
above men is that chancres m individuals with yaws, if they ever occm, are 
to say the least very laie These men have seen only three cases of primarj 
genital syphilitic sores in individuals ivho appaieiitUj gaAe histones of having 
had yaws When the thousands of cases they have had under obseivation 
aie taken into consideration the rarity'’ of such an infection is evident 

In conclusion we would like to say that we have seen several examples 
demonstrating the tiutli of Hutchinson’s statement that m his eipeiience 
those Europeans who conti acted yaw'S in the tropics letumed home with 
sjqihilis 
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L ast veai befoie thia aonetj 1 ‘ittempted to show that the average total 
and diifeieutial leucocyte counts ju Mississippi difteied somewhat from 
the textbook a^era&,e noimul standaida It w is m> belief that if studies could 
be earned out lu \auous puits of the eouiitiy as has been done in a fei,^ 
mstancea we would either have to accept diffeient standards fox different 
ioLahtiea, or if these studies showed agreemeut the usuall} taught stand 
lids would ha\e to be reused Jt w w mv belief that ue ha\e been too leudj 
to acc»*pt standaids set down in eiih studies as liiiid and fast lules ioi all 
tune to come 

A tuither studv of a senes of hemoglobin detenniuations and en tluou te 
counts IS heic presented Most teitbooks gne the 'i\ei ige iioimil hemo 
globin peieentage aa 100 — this point \ aiding (>onie'>\h<it with the method used 
foi deUiininatiou, and the aveiage uonual eothiocite count as 5000,000 for 
adult males and 4,500 000 for adult females 

The present series includes 1801 UemogJobin deteiminations and 1876 red 
counts made during the last six jcirs on hospital and clinic patients, most 
of them as a part of loutine laboratorv on nmiiatjons The records were taken 
as they came without attempt to pick cases, except that hemot,iobm ieadine,s 
below 00 per cent and red counts below 3 000,000 weie not included The 
findings from white and colored individuals weie listed separately in order to 
determine any possible differences due to lace 

The original hemoglobin leadings were made with the Tallqvist scale be 
cause tins method is less time consuming than most of the othei's in use I 
lecogmze the fact that au objection luov be raised to the figures obtained 
because of the reputed inaccuracy of the Tallqvist method However a caie 
fill cheek with hemoglobin determinations made by the Newcomer color 
imetric method in five hundred cases duiing the past year has shown Tallqvist 
readings, when the liemoglofaui is above 50 pei cent to be more accurate and 
consistent than I'l ordinal ilj supposed We found m the five hundred com 
paratuQ readings that the Newcomer method gave an average percentage 
seven points higher than the Tallqvist scale W e believe that this higher read 
mg is prohabh more nearly correct and m the tables given we have added 
seven points to the Tallqvist readings 

The average hemoglobin deteminations and ei'vthroevte counts in this 
scries are as shown m Table I 

It vmU be noted that the hemoglobin even when the Newcomer difference 
of seven points is added, and the cn throevte counts ue all lower thau the 

hetore tha Fifth Annual Comention of the Imerlcan Socictj of Clinical Pathol 
offtsts Dallae Texas \prji i ic and 1< 19 6 
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T\BLL I 



1 HEMOGLOBIN (PEP CENT) | 

1 EKYTHROCVTES 

^UArBEP 

CVSES 

TALLQVIST 

AVERAGE 

GORPECTIONI 
PLUS 7 

NUMBER 

AVEEAGE 

Wlute Males 

710 

78 20 

85 20 

639 


Wliite Females 

725 

74 71 

81 71 

779 


Colored Males 

214 

76 28 

83 28 

232 

4,428,000 

Colored Females 


74 20 

81 26 

! 220 


Told 

ISO! 1 

1876 


usual textbook staudaids I bave to anticipate another possible objection to 
the figuies obtained that these findings aie fioni hospital and clinic patients 
and aie, theiefoie, not noinials While this is partially tiue, tew induded 
could be actuallj classed as aneniia, and no case of aneniia as shown by com 
plete blood pictuie was cousideied It was also found that wdien the color 
index IS computed aceoidmg to the usual standaids, the diminution in heiiio 
globin w'hile slightly moie marked, m geneial coiiesponds in degree with the 
diminution in led cells This is sliowui in Table 11 


Tvble II 



COLOR INDICES 

WITH 1 VLLQVISf REVBING 

WITH NBWCOMEP BEADLNO 

Wlute Males 

0 87 

0 95 

IVlute Females 

0 79 

OSfa 

Colored Males 

0 87 

0 95 

Colored Females 

0 81 

OSS 


All of the color indices computed with the Newcomer stauclaid for 
hemoglobin are slightly below one 

In this senes, hemoglobin of 100 pei cent wms found in white males m 
716 determinations hut three times (0 42 per cent) by the Tallqvist standard 
and 14 times (1 96 per cent) by the Newcomer standard In 214 deteninna 
lions in colored males, hemoglobin of 100 pei cent was not found at all hi 
the Tallq^^st standard and was found hut three times (140 per cent) bi the 
Newmomer standard Hemoglobin of 100 pei cent was not found at all m 
725 detennmations in white females and w'as found once onlj (018 pc^ 
cent) in 206 determinations in colored females, tins last being 100 per ceu 
both methods 

The standard 5,000,000 red cells w'as found in wdiite males 117 
639 counts (18 31 pei cent) and in colored males 32 times in 232 counts ( 
pel cent) The staiidaid 4,500,000 red cells was found in white females 
times in 779 counts (26 83 per cent) and in colored females 43 times in ^ 
counts (19 03 per cent) 

Colored males show^ both hemoglobin and red cells slightly lower 
found in white males, and colored females show similar findings as 
pared with white females 

Working in the North some wears ago, I do not recall 
anv reason to question the usual textbook noimal standards for 
and ei-ythiocwtes If these standaids are eoiiect foi the 
hemoglobin and eiythioejte counts aie lowei in the South as m i < 
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carrier and the eiythiocytes cany the hemoglobin, less of both of these blood 
components might be lequired 

In line with this leasoning the present series of determinations was listed 
by months to show any possible differences between hot and cold periods 
The results aie shown by the accompanying figuies and in Table III 

In general it is shown that the hemoglobin is highest in January and 
Febiuaiy, which are our coldest months, with irregular reductions to October, 
followed by a use in November and December The coloied females show 
a reduction m December, which is different from the others This is probably 
not an accurate average finding It is interesting to note that there is a 
rathei sharp use in August, one of our hottest months, in all classes 

The eiTthrocytes do not show the same changes as the hemoglobin, al 
though there is considerable variation in the heights of the curves All, with 
the eveeption of the coloied females, show the highest points in July and 
August, and the coloied females show a rise at that time 
The averages by seasons aie gi\en m Table III 


Table III 


HEStOGLOBIN DETEPMINATIOKB BY SEASONS (PER CENT) 



DEC 

FEB 

ilAR -APR 
i.rA\ 

JUN -JUL 
AUO 

SEPT -OCT 
NOV 

NOV 

APB 

>UY 

OCT 

"Wlnte Blales 

87 43 

84 54 

84 84 

83 97 

86 43 

83 97 

White Females 

82 94 

81 93 

8158 

SO 39 

82^5 

8088 

Colored Males 

85 73 

83 63 

82 23 

81 50 

84 82 

81 74 

Colored Females 

82 57 

79 75 

81 64 

80 87 

82 40 

80 11 


White Males 
White Females 
Colored Males 
Colored Females 


4,500 000 
4 272,000 
4 010,000 
4 277 000 


ERYTHROCYTE COUNTS BY SEASONS 


4.555.000 

4.281.000 

4.841.000 

4.104.000 


4.600.000 

4.305.000 

4.397.000 

4.134.000 


4.493.000 

4.157.000 

4.263.000 
4,003 000 


4.508.000 

4.241.000 

4.503.000 

4.194.000 


4 . 669.000 

4 . 266.000 

4 . 352.000 

4 . 085.000 


Here we find the hemoglobin highest in December, January, and Fe 
ruaryq the coldest months, and lowest in September, October, and Novem or, 
the end of the hot period Also the hemoglobin is higher during the six 
months from November to Apiil than from hlay to October 


Table IV 


White Males 



HFMOGLOBIV 

(PEP CENT) 


EPYTH! 


NUMBER 

AVERACE 

PLUS 7 

NUMBER 

Januaij 

94 

81 06 

SS 06 

96 

Februarj 

76 

81 64 

88 64 

68 

March 

38 

77 50 

84 50 

35 

April 

60 

78 83 

85 83 

31 

Mar 

30 

76 28 

S3 28 

20 

June 

45 

76 

83 33 

26 

July 

August 

64 

77 42 

84 42 

47 

68 

79 85 

86 85 

72 

September 

57 

77 46 

84 46 

52 

October 

58 

74 48 

81 48 

61 

November 

53 

78 96 

85 96 

55 

December 

64 

78 59 

85 59 

67 


Totals 


716 


average 

TjespoQ 

4 , 608,000 

4 . 505.000 

4 . 600.000 

4 . 560.000 

4 . 587.000 
4;494,C0 

4 . 719.000 

4 . 636.000 
4 , 418,^0 

4 . 426.000 
4 , 27 ^ 
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Tabm V 

WlXITB FeWALES 



hemoolobis 

(PLR CENT) 


1 ERYTHPOCTTES 


nuubeh 

WEBACi 

PLUS 7 , 

'NUVBEr 

^VB^UOS 

January 

69 

7623 

83 23 

1 OS 

4,275 000 

Fobruar) 

04 

76 93 

82 83 

! 07 

4 233 000 

March 

5G 

73 9o 

SO 95 

1 ss 

4,281,000 

Vpnl 

00 

75 58 

82 68 

! 66 

4 235,000 

Maj 

57 

75 20 

82 26 

58 

4,326 000 

Jane 

5 

73 77 

80 77 

1 63 

4 325,000 

July 

Ol 

74 51 

SI 51 

! 66 

4 42o 000 

August 

o4 

73 40 

82 40 

1 61 

4 165,000 

Siptembtr 

61 

74 26 

81 20 

C6 

4 •’63,000 

October 

47 

70 OO 

77 00 

1 53 

i 094,000 

bio ember 

(lO 

<5 92 

S2 02 ] 

1 b-j 

4,115,000 

Uccember 

Jo 

75 06 

S2(0 i 

I 57 

4 306 000 

Total 

7-0 



1 7/0 


Tvblc VI 
Cou)T[hD Males 



HEMOOJA)BIN 

(JEI (ENT) 


1 

! EPYTIIBOCYTES 


VU2JBER 

WEBAflE 

PLUS 7 i 

1 NU IDER 

AVERAGE 

JanuAiy 

J1 

78 37 

6> 

S7 1 

1 30 

4,632 000 

Febniarj 

27 

SO 00 

87 

00 i 

1 27 

4 580,000 

March 

-7 

73 SO 

8o 

39 

1 28 

4,529 000 

April 

15 

75 00 

82 

00 I 

! 14 

4 810,000 

Ml) 

5 

70 00 

83 

00 1 

1 9 

4,883 000 

JUQC 

n 

72 37 

79 

37 

IS 

4 278,000 

July 

13 

75 00 

S2 

00 

13 

4,682,000 

August 

0 

7S3-» 

85 

33 

13 

4 535,000 

September 

15 

72 31 

79 

33 

10 

4 056 000 

October 

16 

74 33 

83 

38 

20 

4 277 000 

Aorembop 

27 

76 SO 

33 

SO 1 

>H 

4,456 000 

lipceniber 

It 

•7 n 

S4 

33 j 

U> 

4 018 000 

Total** 

-14 




1 .32 


Tadle VII 


Colored Fem\/es 



ItBMoCLOBIN 

(PER CENT) 


ni\THROCYTB3 


NUMBEr 

AVERAGE 

PI ts 7 

! M MUER 

AVERAGE 

January 

19 

7/ 03 

84 0 

1 

4,269 000 

February 

IS 

7u 27 

82 27 1 

19 

4 206,000 

Marcli 

n 

74 55 

81 

1 t\ 

4,197 000 

Vpril 

14 

75 30 

82 36 , 

12 

4 267,000 

Maj 

b 

OS 33 

75 33 1 

9 

a S48 000 

June 

It 

73 33 

bn3> 1 

14 

4 227,000 

July 

26 

75 00 

s„00 ; 

2/ 

4 168 000 

August 

-1 

76 20 

9710 , 

OO 

4 009 OOO 

September 

IS 

72 50 

79 50 j 

21 

4,078 000 

October 

13 

73 33 

SO 23 1 

20 

4 182,000 

lso\roiber 

20 


82 "7 

31 

4 019 000 

-Dec ember 

17 

718- 

80 8- 1 

10 

4 207,000 

Totals 

-00 



1 220 


The ei^thiocj te coiuits me iugbest in the period from June to August 
and lowest m the period from September to No\ ember lu u bites, both male 
and female, and highest in the pewod from December to Februan and 
lowest in the period from Septembei to No% ember in negroes, both male and 
female Also in the su month periods the red cells are higher from Maj 
to October in whites and from No\ember to April m colored 
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It IS furtliei mteiestmg to note that of the heinoglobm deteinijuatioiu 
showing 100 pel cent, 12 of the 14 in white males occuiied m January and 
FebiTiaiy, all tliiee in coloied males occuiied in Janudi> and Pebruan, 
and the one in coloied females occuiied in Decembei The iioiinal standard 
led counts found occuiied nioie fiequently in the coldei seasons nitli the 
exception of those found in coloied females, in whom season does not make 
much diffeience 


CONCLUSIONS 

These studies indicate 

1 The noimal aveiage hemoglobin peieeutage and eiythrocyte counts 
aie lowei in this locality (Mississippi) than the usually accepted normal 
standaids 

2 The noimal aveiage hemoglobin peicentage is appioximately 81 per 
cent foi males and 81 pei cent for females, when the Neivcomei method of 
deteimmation is used 

3 The normal aveiage eiythioeyte count is approximately 4,500,000 for 
males and 4,200,000 foi females 

4 Coloi indices average slightly below one 

5 In general, hemoglobin is highest in cold mouths of the year and low 
est at the end of the hot peiiod 

6 While eiythioeyte counts do not change with the seasons as does the 
hemoglobin, most of the higher counts occiii m the coldei mouths 

7 Theie is a leal need for a hemoglobin standard and a standard method 
of deteimmation 

8 Theie is also a leal need foi the deteimmation of what constitutes a 
noimal eiythioeyte count 
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DISCUSSION 

1 Ricc 

Di C L Spolir — During the discussion of a paper by Drs Lindsay an 
read at last j ear's meeting, points were brought out, faioring the use of relia 
ometers and the recording of the findings by grams per 100 c c of blood 
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author of toJij ’a paper Ina ‘seen fit to ninkc Ins hcmoj,Iobiu dcttnuiintjon by tlit 
method and to record tlicm m per cent 

Dr JIcTinan Sii\t 2 — I uould Jjko for Dr Lippiucott to tell us 'nhat investigations he has 
carried on in regard to the question of intestinal parasites in these eases espociallj hookworm 
infestation ilso as regards chronic malaria It would be interesting to know the incidenco 
of these diseases during childhood and ndolc cenco and what connection there is between these 
diseases and. their accompauj lug malnutrition and the low values obtained bj Dr Lippmcott 

Dr E F Cache — I Imve not looked over my counts carefully since the program was 
received I have rather the impn->«sion that there is a vcr> marked degice of truth in tlie 
mam m Dr Lippmcott s paper Whether it is from being much further south than Isashvilk, 
Tennessee or not I do not know With the laHqvist scale wo run approximately SO pur cent 
for an average I ordinarily usu a Dare hemoglobinometcr with which I am not satisfied, I 
am looking for ‘lonietlimg better With the Tnllqiiat it has bcvn ni} custom to add 10 per cent 
I think that we do have a moderate detroasu in tho crythioc^tes and Jienioglobm in tho 
South I think I havo noticed that it is Sometimes people who have recentJj been in tho 
mountains havo a lugJiur count and a lusher hemoglobin tliun our people that have stajed 
homo during the hot season I do not think the diffuitutc between thu negroes and the whites 
IS of much importance I do think thit on the mom Dr Lippmcott s contention is correct, 
that there is diminution of cryUiroc>tcs and hciuoglobui ns vou go Soutli 

Dr F E Soiiderii — I nni quite m sjmpathj with Dr Lippmcott s views Of cour-c I 
vpeak for a diJToreut part of the country and for a different class of people but tlio 100 per 
cent hcniogJobin and tho five nullion crvthrocjtcs am distmrtlv tlie exception and not tliu rule 
Our average figurca aro considerably below tho«;e as might be expected in the class of citj 
dwellers with which wo have to deal 

Dr Lippmcott I am very much interested m the whole question of blood 

counts I agree with Dr Spohr and accept his criticism the hemoglobin should be given in 
grama per one hundred c c I did not do this because the majority of people understand tho 
JOO per cent standard better In regard to what Dr Spitr said we did not go into tho his 
torj of each of these ca cs thej were mvrch routine laboratory cases Last ytar there was 
an extremely low pcrcentago of intestinal parasites. I am now looking over sonic figures on 
malaria and here ogam Stato Board statistics mdicafe too hjj,h an incidence The iron is an 
important point, I had not thought about the motabolism that muj explain much of the 
differeuce noted I want to thank vou for jour dj‘*ous3ion 
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By 0 S Gibbs, Halitax, N S 


S INCE eveiy physiologist and pliaimaeologist is, will be, or lias been, faced 
with the pioblein ot leeoiding the outflow oi inflow of fluid, perhaps the 
following slioit levieu of the vaiious types of available diop lecoideis niaj 
be of some seiMce No claim is made, howevei, that this aiticle is complete, 
especially as in most cases the oiigin ot an instiument is obscnie, and mam 
modifications ot any one t} pe exist 

At least five piinciples aie used in diop-iecoideis, naiiielj 

Impulse 

Weight 

Expansion 

Electrolytic 

Displacement 

apait fiom somewhat impiaetical methods such as photographic, oi change^ 
m electrical capacity 

The first type consists of some kind of a platfonn,^ eithei balanced or 
held by a light spiing, onto which the drop falls Eneigy is thus impaited 
to the platfonn which is depressed, and thus eithei makes oi bieaLs a cir 
cult This foim of instiument is simple, which is the best that can he said 
foi it On the othei hand it requiies veiy caieful adjustment, vith a sufc 
eient distance toi the diop to tall, which is often veiy inconvenient, audit 
will not woik satisfactorily if the viscosity ot the fluid changes apprecmbb 
One instiument which had, howevei, an aim of about 20 cm length 
responded faiily well, providing the circuit was broken by the falling drop 
Weight of the drop is utdized in several forms of instruments The hjst 
of these has been devised bj^ Condon - In this instrument the drop is caUo' 
on a short counter -balanced platinum spiral, as it runs down this it mouien 
adds its weight, thus causing it to tilt and close a contact This instiume 
simple and small, it works very well if properly adjusted Unfoituna e ^ 

fails if the fluid to be measured changes its viscosity to anj extent i 


doubt it IS a useful device for such woik as uiine flow in eats or 
This instrument is often confused with the impulse variety, from 


rabbits 
which it 


IS entirely distinct, since it works just as well fiom a baie clearance 
dropping tube, as from several centimeters height 

•From the Department of Pharmacolosy Dalhousie Unhersit} Halifax 
Receded for publication Xovember 2b 1926 

CS6 


of the 
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AiiotUei ciudi-r and serj simple fonii also desistd b\ Condon (nnpub 
lished) is as dliisti ited m Fi„ 1 

1 IS a tube lield finiilj in a claiiiji and connected b\ a piece ot fine rubber 
tubing S and C wbieli is u piece of tlun glass tubing As a drop toiins on 
the end of C tlie esti i uciglit bends doiui the tube nbicli spunga back to its 
original position iilien tlie diop tails off In this way each diop is recorded 
A well made instrument of tins tape will hmetion with all I iiids of fluids, if 
somewhat imporfectlv 

The third or espaiision tape has not been expel iiiieuted with to aiij great 
extent An example is illnstiated in Pig 2 yl is a small half cone bent out 
of thin metal This is pnoted on a light arm the counter end of which rests 
against a liobt spring contact \ The fare of the cone lests against a piece 




Fig — VnturHl izf 


of flat metal h nhieh is fastened to IIjc Iramo ot the instiuni(-nt As a diop 
falls 111 the cone it first fills up (2 to 3 diops) the next diop la ordei to 
escape, forces the coat anaj from tlic plate ami thus closes tlie contact 1 
Owin^ to surface tension effects a spiing not lequuecl m oidei to pall tJie 
tone back to the plate This iiistiumeat ins one 'Ki\antac<^ most of the 
mcLhauicTl tjpe for the moiing parts? arc is it were on udgre in coassequeace 
of this thej ciu bt made much hcaiier than is usual since \en littk pouci 
IS required to move them This rendei’s the instrument Jess JiahJe to icci 
dental damage beyond this there is little to choose betueen it and the Condon 
t>pe since tbej both fail if the fluid changes its Mscositj 

Expansion of a filling tube (\ein) Ins been taken adiantagc of b\ 
Geselp in his mgemous dtMce nhicli no doubt tould be made to function ns 
an eificicnt diop recordci It js hoi\t\cr somewhat complicated ind ilso 
e\pensne 
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The iomtli piinciple is that of causing the diop to tail between two elee 
tiocles, thus itself closing a circuit Obviousl}'- this can only be successful if 
the fluid conducts electiicity sufficiently well Untoi tunately foi piactical 
pui poses uiine alone, and even that not constantly, will voile dnectly with thu 
pimciple It can be used with gieat success foi measiiimg inflow, since mod 
fluids injected mti avenously aie made up with Ringer oi some sucli solution 
Foi this, and any othei piiipose wheie the fluid is suitable, the appaiatus 
shoivn in Fig 3 works "very well 

The piinciple used is that of the oidinaiy “sight feed” lubiicatoi, willi 
the addition of the necessaiy eleetiodes A and B A passes fiom the upper 
teiminal to the chopping tube, and piojeets about 1 cm downwaids B eutera 
the chambei at light angles, but is bent down paiallel to A at just suffieieut 
distance fiom it that the down-falling chop touches both, but is not checked 
In this nay the cnciiit is momentaiih eonipleted This instiument woiLs 



Fiff 3 — Simple form of recorder 


cpiiite well up to 1000 chops pei niinute (about 30 cc), pioviclmg a good 
lelaj is inseited in the ciicuit, see tiacing (Fig 7) 

The above appaiatus is readily eoustiucted fiom “Pyiei.” tubing, but 
as will be easilj^ appreciated it is almost impossible to make two dioppuh 
tubes exactly the same As it is veij'^ useful to have two instiuments w 
ing togethei it was decided to constiuct one in nhich the size of the « 
could be alteied Two possibilities ofteied themselves, eitliei luci easing 
dioppmg suifaee, oi by elongating the chopping suiface, thus caiisino 
diop to bleak ciuiekei This latter pioceduie was adopted as 
easiei to make, and pioved itself cjuite satisfaetoiy The final appaia 
as shomi in Fig 3-A, in which a fine thieaded lod passes thiough 
ilf to the dioppmg point, thus by smiplj seiewmg the lod down and 
the length of the chopping suiface, the diop bieaks off soonei, and 
A little extia complication is mtioclueed since the electiocle B niiis a 
capable of veitical movement in oiclei to be adjusted ±oi the new 
position This was not difficult to accomplish as mil be seen fiom tm 

Fig 3-A 
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Such an instnunent T'i desuibud ibo\c ins unin ob\joiis Tciiantiges 
O'vcr die preceding ones, thcie being no mechanic il parts to get out of order 
Cleariv its use is limited the fact that man} bod} fluids do not conduct 
electricity siifScientlj uell to y\oik it successftill} e\en if a high \oItage be 
used and that in itselt is. apt to be disidyautigcoiis Also if the fluid changes 
its rate oi visTjosity the diop^ will -virv m size and thus impair the accuracy 
sojiiewbat 

These faeti> ha\e led to the construction of a yei'v beautiful instrument 
by Hanike m which at hast one \^ry impoitaut acUance was made This m 



Piff i — Form with imp a Uusimcnt Tic ttri'lnal urc not pho^n in sketch tliej 
are ifoMcrc 1 onto tho Bide of the brass cip'i te th flit on the md I onto unich set scrciv 

S bcirs This is to pre\ nt electrode B (trlstine 


Ktruiiient utilizes the ilectiohtic pimeiitle but m place of the body fluids 
acting duectlj the> are used to displace 10 pei cent sodium sulphite solu 
tioii irom siiothei coiitamei SeeondU the leci iMug elcctiode is connected 
to a slight mmus piesaure, thus ensuring a leguHi size of diop, and i clean 
contact hunk Properlj constiucted this instuiment has a \ery reuiarlcable 
iccunct (it IS claimed to ^ootli of i e e ) ind unciiicstionablv fulfils most 
of the leqiiiremenfb of a good lecordcr Since it uorks pnmaiilj be dis 
placement the i iscositt of the fluid to be nicisiircd is of no importance which 
IS of moment in saluan noik for nliich the mstiiimeiit ins first deiised 
Its size 13 not objeetioiiiible since fluid inaj be comejed to the ippintus 
hi 1 tube, nlucli, cspccnilj if filled nitli fluid docs not impair its accuracy 
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As this type has not been deseubed in detail othei than m Eussiaii, apart 
tiom a cm SOI y mention by Aniep-* J veiitxiie to give the details of one loini 
that woiks satisfactoiilv Although this instiument is unquestionably some 
Avhat eomplicated it is compensated foi by ease of ivorking Fig 4 is a photo 
giaph of the apparatus A is the leceiving vessel for the fluid to be ineasiued, 
which foi convenience has a diainage cock at the bottom as well as a shut off 
eock at the top The I'essel is connected bj means of a tin ee- way tap to the 
sulphate Amssel B When in voiking position the fluid displaces an from A 
and forces sulphate up the tube C to the electrode D This electiode is a 
concave platinum plate about 5 mm in diameter ivith a small hole in the center 
The drop foiming on D eventually touches the lonei oi suction electiode E 
and at that moment makes contact, thus actnmting a lelay E is a slighth 
laigei concave plate with a somewhat laigei hole in the centei it is connected 



Fiff 


1- — Coinplt-te appiiatus with suctiun clectio»le foi if'coidb 


100 C.C capdcitv 


thiough the flask F with a filtei pump Flask G is meielj' a leseiiou o 
sulphate, ivliieh is used to fill the lessel B by means of the two tliieevai taF 
A also can be emptied wnthout disconnecting the animal, bi means o 
drainage cock and the thiee-wmi tap T The sulpliate solution can oi 
be used repeatedly Where sudden changes of flow' are expected it js 
Ausable to fill the an -space wutli peti oleum ether, oi some such hgi ^ 
soluble fluid, since m an instiument of 100 cc capacity equibbinim taws 
moment oi so to establish 

Hanike’s suction electiode is not applicable for measuimg 
the aboie type can only be used foi rccoiding outflow If displacemeu 
ciple be used m conjunction wuth the electiolytie type pieviousll 
esen nonconducting, oi viscous fluids can be accurately recorded o 
purpose, and foi most others, the following type of instiument iviH sa i 
the usual leqiiiiements (Fig 5 ) ^^ 3 

*1 IS the displacement chamber connected to ti leseiioir h by me 




DROP RECORDERS 


GOl 

three ^va> cock also seives ns *in outlet Fhutl I's displaced £10111 tliia 

cliaiiibcr bj means of the expansion of a fine lubber condom C If the nistru 
inent is to be nsed as an infloi\ rocoidci fPig- 5) sulphate solution {from a 
constant le\el de’vicc) is run into the condom passing on its way through an 
electrolytic recorder of the tjpe alrestH desciibed (Fig 3) The expansion of 
tlie condom naturally foiees out fluid fiom the chamber in exactly equal 
nniount to that entering the condom \\hioh wU contain o\er 120 cc without 
stretching For outflow recoids, on the other hand, the chamber is filled with 
sulphate solution, -which on being di^jplaced b\ the expanding condom which 



Flff — Xtrangcni nt tor measuring lnrtox% 


IS connected to the animal inns tinough a recorder now connected witli the 
tap D (Pig 6 } 

The abo\c form of displacement chambci is almost ideal since rela 
tneh luge quantities ot fluid maj be displaced with but little change m 
Indiostatic piessuu FuUhemoie it readd> adapts itseit foi use with waim 
fluids Since excreta mav be required foi *iinl\sis a special method is adopted 
for fastening the condom in order to facilitate its removal This consists 
of turning down the end of the rubber cork IC so that it is quite free from 
the walls of the chamber On this a fairh deep groose is cut Tlie condom is 
pulled o\cr flua groo^o and fastened m position b> a rubber band In this 
was not onh maj the condom and its contents be readily removed bnt bj leai 
mg a clearance between it and the chamber walLs it is not apt to become torn 
in pushing the cork well home The practice of jamming the condom between 
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DESCRIPTION OP A NEW HYDROGEN-ION GOLORDIETER 


By R B H Gradwohl, ‘ ]\I D , St Louis, Mo 


I T IS a mattei of puine necessity foi bacteiiologists to adjust accurate!) the 
reaction of then enltiiie media Ponneily, accuiate quantitatue measiue 
inents of liydiogen ions by the coloiinietnc inetliod weie deiieudeut upon laii 
able factois which many times led to eiioneons leadmgs Poi example, 
bnffei and indicator solutions weie subject to deteiioiation, due to the gioiith 
of oiganisms Indieatoi-s \aried as to puiity, and the mteiisity of then coloi 
changed maikedly even in buffeied solutions hemietically sealed Eeseaich 
has gradually solved these troublesome pioblems, and with the advent of 
standaidization of djes, manufacturers have today placed on the market 
highly lefined mdicatois With materials and proceduies standaidized, it is 
now possible to offer accuiate eolorimetei-s for the measuiement of hydrogen 
ions 

The electrometiic method of deteiminmg the concentiation of hydrogen 
ions is the ultimate standard of comparison, but since such a method is 
costly and requires a tiamed woikei to folloiv accurately the various steps 
of the pioeess, the color imetiie method holds sway If buffered solutions are 
accurately checked by the electrometric method, growth of organisms pre 
vented in the same, and the, mdicators of the highest puiity used, then it is 
possible mechanically to approach closely by coloiimetry the accuracy of the 
electrometiic method 

The time honored method of deteiminmg the degree of acidity and alka 
Imity by titiation has been discaided in most instances, due to its fallacies 
Smee the degree of acidity or alkalinity depends on the concentration m so u 
tion of H+ ions, it necessarily follows that a satisfactory method of detennin 
ing the degree of acidity or alkalinity must accurately measure quantitative v 
the H+ ions in solution This quantitative measuiement is acconiphshe ^ 
determining the voltage produced m a solution containing hydrogen 
each H"*" ion cariying an unvai-ymg amount of electiic eneigj By means 
a cabbrated electiic eqmpment we are able to measure accurately the 
of energy produced by H+ ions in solution and subsequently to determine 
number of these necessai*y to produce such energy 

In the colorimetric method of measuimg hj'drogen ions, biiftei 
play an important part In geneial a buffer solution is one nhich is a^ 
assimilate definite amounts of free acid or alkali without changing 

I 


•Director Gradwohl Laboratories 
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ceiitiatlou of the lous lu ^olutiou binte solutioub ibaorb COj fiom the 
dir, nhidi teuda to luaKe them acid, and also absorb all alls fioiu glassware, it 
IS impoitant that once i solution is checked clectiometncalH it remains 
accurate 

Clark and Lubs bulTers meet the lequuements In certain of the buf 
feis, ho\vc\ei molds aie \ble to utilize the morg'inic silts as food, and as a 
consefiueuce the buffti after a certain period giaduallj becomes inaccurate 
Hence it is of piime impoitauec to reudoi these buffers stenle and be assured 
thej wiU sta\ so This is a pioblem that has but recentl> been solved 



Fig 1— The Gradwohl colorlnjeter 


Now let us discuss the buffer solutions If all solutions ueie piuelj 
and eutirel} composed of 1 nown acids and alkalis it would be comparativch 
ijimple to ascertain readilj their a allies Such how ever, is not the case 
Jlost solutions which we desire to computate for acidity or alkalimtv con 
tarn impurities and other substances beside their integralacid or alkali val 
ues These irapuiities ha\e a buffer action'' as noto"'^ i\ Clark which is 
“the resistance exhibited bj a solution to change in PA ongh the addition- 
or loss of acid or alkali ” In general the salt of am we\ j acid or weak ba 
13 a buffer salt In making up an equipment to deteniA le the Pir lalufown 
unknown solutions, wo must work out a senes of buffers which with the 
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tion of the piopei ludicatoi, give us a basis foi eompaiison with unknown 
bulfeis, plus oui known indicatois 

Regal ding mdicatoi’s, it seems academic to note that thej change m 
coloi when they aie acted upon by solutions of diffeient acidities oi alka 
linities Clark and Lubs aie lespousible foi the decelopiueut of a number of 
indicators which haie a ivide lange, that is, fiom extreme acidity on one 
hand to extieme alkalinitj on the othei We have used the following null 
catois in oui woik in connection vith this new equipment 



-Thymol blue 


Biomphenol blue 
Biomcresol green 



Ranging from 12 to 2 8 
“ “ 3 0 to 4 6 

- " “ 40 to 56 

“ “ 5 2 to 6 8 

“ “ 60 to 76 

“ “ 68 to 84 

“ “ 72 to 88 

“ “ 80 to 9 6 


changing 

< I 
( C 
i I 
( ( 
i ( 
i i 
t { 


horn led to 
“ yellow 

K “ 

II “ 

II “ 

II “ 

n “ 

II “ 


yellow' 
to blue 
blue 
red 

blue 

red 

red 

blue 


of 

ed that tins indicator covers two hj drogen-ion on chanSJ 

and the other of extreme alkalinitj Ph 8 0 to 3 ® >‘'=,or changi- ct 
from red at Pn 1 2 to oranse jellow at Pa 2 8 The coio 
^rom a ^eenish yellow at 8 0 to blue at Pa 8 o 
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Ihe equipment wliieli we 'lie iboiit to debciibe coiLsists of i box (Fig 1) 
with 1 sciies of lieimetic ill} sealed specnl ampules contiming buffers 

of known Pji \ due The Pn \ due of c ich ain]mlc wdl be found on the metal 
strip running along the top of the lows In addition to this the indicator for 
each low is designated b} initials on the end of the lack Next, there is a 
series of indicator bottles piopeiH labelled (Figs 2 and 3) The illuminating 
box IS furnished with an aiiang,ement foi sliding back and foith along an} 
one of these lows of buffers which are tal en fioni the box for comparative 
puiposes aftei i longh test Ins been made and the actual indicator selected 



Before pioceedmg with the rough test certain facts are to be borne in 
mind regarding Ph values We know that the Ph \alue or rating of actual 
neutrality is 7 0 Anj value above 7 0 such as 7 2 oi 7 4 etc denotes alkalimtj 
An\ value below 7 0, such as 6 8 oi 6 4 denotes acidit} AVe can change the 
Ph at wdl by adding acid or alkali as the case maj be to bring tbe value up 
01 down If 3 oil liave a solution with a Ph value of 6 2 it is acid ^ on mav 
want to mike it 7 8 \on do this bv adding sufficient alkali With these 
ficts in mind we now pioeeed to carrv out whit is 1 nown as a ‘ rough test 
which is the eftoit to asccitaiii pist what the hvdrOoCU ion of the uul nown 
ictually IS 


G98 


THE JOURNAL OP LABOR VTORA AND CLINICAL 3IEDICINE 


In a test tube place 5 c c of the unknown solution (Pig 4) and add foui 
01 hve chops ot one of the luclieatois, piefeiably using the biomthjinol blue 
hist, foi the leasou that this has a P,i ot 6 0 to 7 6 and theietoie eocen, the 
neutial point Pn 7 0 as alieacp desciibed In this way we can deteinniie at 
once whethei the solution is neutral, aeid oi alkaline We know that brom 
tin mol blue changes tiom vellow at 6 0 to deep blue at 7 6 If we add broiii 



Piff 4 — Mannei of beginning: loiigh test 



Fig 5 — Method of using sjringe and adaptoi foi withdiaual of indicator soiution 

quantltj 


in exact 


thjnnol blue and we obtain a color wdiich is between yellow' and deep 
we know at once that the Ph value of this solution lies betw'een 6 0 
and that it is eithei neutial oi tei\ slightlj acid oi alkaline In ° 

it IS on the boidei line of ueutialit\ If a yellow' coloi is obtained 
addition of bromthviiiol bine we know at once that the Pn 'value is 
lowei Since the Ph lalue in list be GO oi lowei, we next pioceed to 
mdicatoi which eoveis the acid lange of Ph 4 0 to 5 6, wdiicli is bioiacr 



DEhCUIPTlON or V ^E^^ inOROCLV 10 COrOnfilETEU 6^)9 

^itui IhiJs must be acUlud to the sctoiid test tube coutauuu^ 5 c c ot tla 
uiikiioun bolution Coloi clujice foi thu* mdicatoi is tiom mellow at 4 0 to 
deep blue at 5 6 An) color bctuttii \cUo\\ and deep blue means ‘i Pn 
between 4 0 and 5 6 Proceed tbetefote to dian \our conclusions u uith the 
preMous mdicatoi If on adding biojiith)mol blue nuhcatoi solution m tlm 
drst test ne obtained the deep blue coloi the solution nould be alKibne with 
a Ph \alue of 7 6 or e\en higlui fo deteimme the higher \alue use th^mol 
blue ivhich ranges fioni SO to 96 lining m this ufl\ obtained i raUt,h 
idea of the appiovuuite innge of Ph \ due of tla unUnoun ue pioceed to 
make the actual test 

If jou ha've found the lange is befueen sai d2 and 6 6 >ou place the 
staudaid amount of the nnUnoun in a simll test tube Into this, test tube 



pheo 02 cc of indicator used m tin lou^h test nhich jou this niioO 
Jhii amount is nitbdiann from the indicafoi bottle h\ meins of the adiptoi 
(Figs 0 and 6) wlucli the operatoi attatlies to his own particiilir ghs 
sjnnge (these adaptors m’i^ be obtained fiom Becton Dickinson S- Co 
Rutherford N J ) Shake lud place m the dlumniaf/ng bo\ The othei 
tubes containing the unknown solution uithout indicatoi ire irniiged on 
either side of the first tube contumng the indieitoi and the reading made 
against the unicnoivii buffers of the identical indicator (Fig 7) These huf 
foi-s ire taken from the box in the rack and identified bi the initials on tlu 
end of the rack When the color luitehes the Ph lalue can be read from the 
known buffer solution 

For the benefit of those who hate not used the htdrogen ion method m 
idjiistnig the leaction of culture media we will give the following simple 

adjustment 
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To adjust the leaction of culiuie media — ^Let iis absume that we are 
going to adjust the leaction oh the ciiltuie mediiun to Pn 7 0 Choose as the 
indicatois to be used phenol led, co\eimg the lange b 6 to 8 2, and tiesol led, 
coveung the lauge ot 7 2 to 8 8 Place 10 e c ot the niednun in a casseiolc 
Add 10 drops ot phenol led indicatoi The coloi wall become jellow if the 
medium is aeid, led li the medium is alkaline, oiange if neutial It acid, add 
to the medium in the casseiole N/10 NaOH diop by diop tioiii a buiette 
until the coloi changes fiom the yelloiv ot the acid leactiou to the led of 
Ph 7 6, as seen in the coloiimetei Eead fiom the buiette the number ot cc 
N/10 NaOH used to adjust the leaetion of 10 e e of medium Sleasiiie the 
total quantity of cultuie medium made Saj yqii have 1000 c c of culture 



* Fig- 7 — Making coloi comparison. 


medium on hand, it lequiies 100 times as much A^aOH to neutialize 1000 cc 
of cultuie medium as it lequiies ioi 10 c c Multiply the numbei of ® ° 
N/10 AlaOH used by 100 One-tenth this quantity is the amount ot AVI Aa 
to be used The N/1 solution is used foi final adjusting so that the to 
volume is not changed to anj veij^ gieat extent Add to the cultuie me • 
the quantitj of NaOH lequiied and mix thoioughlj 

Place 5 c c of the adjusted medium in each of two test tubes lo 
tube add 0 2 c c of phenol led mdicatoi, to the second 0 2 ciesol led incbca 
mix, and compaie in the coloiimetei The colois should match at 7 
both mdicatoi s It the cultuie medium is still too acid, figme again 
quantity of NaOH lequiied to bung the leaetion to the piopei IndiOc^^i^^^^^^ 
concentiation If it is too alkaline the leaction can be adjusted ni tie 
way bj using HCl instead of AAOH 
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The paitiLulai aihaiitiges of this outfit desuibeil aie as follows 

1 A senes of stuidaid buffei solutions piepaied m i steiile nianuei 
which anil resist detenoration 

2 Adet^uate fauffeis> coveiait the entiie lante of aelcllt^ ami ilhahuitj 
suitable foi any kind of industinl oi bactcnolo^ic investigation 

3 The use of small test tubes with a mmnnuin ‘imoiuit of indicator, 
theicbv consciMiig the expense ot pinch isiug ficsh indicatoi solutions 

•1 A umfonn jUumination which gnes a standiid and equal result at all 
times 

5 The uiecliTUical ainngemcnt of the racl s with the ilhiiiimatmg box 
which penults one to adjust if quit! Iv to lacL aftei rick and perform the 
test in the minimum amount of time 



A KAPID METHOD FOR THE DETERMINATION OF CIILOKIDLS IN 

BLOOD OR URINE - 


By S L Leiboff, New York City 


A NUMBER o± methods are deseiibed lu the liteiatiue loi the detciimiia 
tion o± chloiides in body fluids and tissues All these methods, but 
lew exceptions, aie based upon the same 23iniciple ot piecipitatmg the thlor 
me in the foini of the insoluble sihei chloiide by means ot an excess of siher 
nitidte m an acid solution The excess ot silvei mtiate then bemu deter 
mined b 3 ’- voliimetiic means witli a thiocyanate salt in tlie pieseiice ot a fer 
lie salt Mhich IS used as an indicatoi 

Van yiyke and Donleiaj%= and Austin and Van Slyke* deteiiiiiiie tk 
chloiides in blood bv leiiioxing the inoteins with piciic acid and deteiniuinig 
the chloiine in the flltiate by titiating the excess silvei lutiate with a stand 
ard iiotassuim iodide solution using staich as an indicatoi 

Meyeis and tflioit^ also use the piciic acid hltiat§ of blood, they combine 
the thiee ingiedients, sihei nitiate, nitiie acid, and feme alum, in one solu 
tion, and aftei lemoviiig the sihei choiide by" centiifugation, they dcteiminc 
the excess silver nitrate in the siifiei natant fluid with ammonium tliiocianate 
Whitehoin,^ howevei, objects to the addition of nitnc acid direetl) to 
the silvei nitiate, as by doing so it may lesiilt in the mechanical enclosiue of 
silvei nitiate solution uithin the curds termed diiiing the piecipitatiou of the 
silvei ehloiide, thus giving highei results He uses the Folin Wu“ tungstic 
acid bloocl-hltiate in the Volhaid-IIaivey ^ method 

Latei, Van Slyke" lecommeuded a method wheieby" the blood pioteins 
aie destioy^ed by" boiling with siHei nitiate in a solution of couceiitia ci 
nitric acid, and the excess of silxei nitiate is titiated yvith staiidaid thio 
cyanate salt and feme alum 

The same objection may" be laised to this method as to the one of 
and Shoit, with the additional disadvantage that an excess of nitiic 
might exeit a slight solvent action upon the silvei eliloiicle The met lo 
lathei lengthy as it lequiies fioni one to two hours to digest seiiini and e3e 
longer periods to digest whole blood 

Isaac® deseiibed a eoloiinietiic method for chlorides He centiifugcs 
tungstic acid blood-filtiate of Folin-Wu® with magncsinm carbonate and si 'C^ 
chromate and coiiipaies the coloi in the supernatant fluid against a knov 
standard of the same color 

Diipiay® improved this method by adding potassium iodide and 
acid to the colored solution thus obtaining a deepei coloi uhich i‘> ” 
suitable for coloi imetiic reading 

•From the Biochemical Department of Debanon Hospital Laboratorj Xew 
Recehed for publication December 5 1926 
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Of the three Jiiaui subdi\JSions of quantitative chemistry, viz, gravi 
metric, volumetric, and coloiimetric, the gravimetric methods are usually the 
most accurate, but their technic is veiv leugthj and cumbeisonie, requiring 
great care aud skill in then manipulation, so that their use in the analysis of 
clinical mateiial is impr'ictical, and in ]iiaii> cases impossible on account of 
the exceeding!) small amounts of niateml obtainable The volumetric pio 
cedures, while not attaining as high a degiee of accuracy in all cases as the 
gravjzuetiic procedures, aie siifBcientlj accurate jirovided great caie is taken 
in the prepaiation and standardization of the solutions They have the ad 
vantage over gravimetric proceduies m that they are very lapid 

It is quite obvious that colorimetric proceduies aie the least accurate, 
foi they aie dependent upon a number of varying factors, such os the sta 
biht) of the color the proper adjustment of the colorimeter the proper source 
of light, and most of all, upon the personal equation of the observer for 
hardly an) two individuals will obtain exactl) the same reading on the same 
solution under the same conditions nor will the same person duplicate lus 
own reading each time 

In spite of the limitations placed upon colorimetric procedures however 
the) find a great use in biologic chomisti’) because the) funiish a method 
for the deter miuatioii of veiv small amounts of substances v\hich could not ho 
determined b) any other means In the ease of chloride detenumation, 
though, there is no advantage in using a coloiimetiic method, since chlorides 
are present in large amounts lu blood and lu unne thus being very adaptable 
to volumetuc determination 

Of the various v olumetnc procedures here described, the Volhard Harvey' 
method seems the most adaptable for clinical work since it is the most rapid 
method aud gives results equal to those obtained b) other methods It, how 
ever, has the disadvantage in that the end point produced b) the excess of 
silver nitrate with the feme alum is not clearly defined Also the evauate 
solutions do not keep v ery well so that Van SI) ke recommends their restaud 
ardization at least once in two weelcs ' 

In the method which follov\s the cjaiiate is cliiiuiidted altogethei, aud the 
chlorine is detenumed directly with silver nitrate 
The principle of the method is as follows 

The solution containing chlorides is made neutral with calciuiu carbonate 
and titrated v\ith a standard silver nitrate solution m the presence of sodium 
chromate which serves as an indicator producing a icd color when the end 
point IS reached 

licagcnfs Required 

1 Sodium chromate a 0 25 per cent aqueous solution 

2 Calcium carbonate a fine powder 

3 Standard sodium chloride, 0 1 per cent solution 

4 Standard silver nitrate solution, containing 1452 gm of 
silver nitrate in a liter of water 
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P) epai ation of Pute Sodmm ChJoiidc 

Since in this method the sdYei nitiate is staudaidized against sodium 
chloiide, it IS neeessaiy that the lattei salt should he ot the highest piiriU 
It may be piepared by the follocving simple technic 

Dissohe about 500 gm of a good giade table salt in a litei of nateraml 
filtei Add coneentiated HGl slowly until the chloiide just begins to pro 
cipitate, and pass into the solution HCl gas until no moie salt is being pre 
cipitated When no more salt sepaiates, filtei thiough a Bucluiell filtei and 
diain by suction Wash with about 200 c c of coneentiated HCl solution m 
successive small poitions, allowing to diain completely aftei each addition 
of the acid Finallj wash the salt with about 50 e c of u atei and test this 
wash-Avatei foi sulphates with BaCl„ If sulphates aie piesent eontmiie the 
washing with HCl Tiansfei the salt to a poicehiin dish and heat until 
deciepitation ceases, cool in a desiecatoi foi tiventy-foui liouis and place in 
a uell-stoppeied bottle 

To piepaie a 0 1 pei cent Nad solution diw a few gianis of the salt in a 
desiecatoi to a constant weight, and dissolve one giam in a htei of water 
This solution will contain one milligiam NaCl in one c c of the solution 


PREPARATION OP STANDARD SILVER NITRATE SOLUTION 


Weigh out about two giams of sihei nitiate ciystals and dissolve in a 
htei of watei This solution is moie coneentiated than is lequiied Dilute 
this solution so that two c e of silvei nitiate solution will piecipitate eiaeth 
1 mg of sodium chloiide, as folloivs Into a small heakei place 10 cc of 
the standaid NaCl solution, add about 0 3 gm CaCO^ poudei and 05 cc of 
the sodium chromate solution Stii with a stiiiing lod and inn in iiom a 
buiette the silvei mtiate solution until the fiist led coloi is obtained The 
exact eiid-point can easily be lecognized by piepaiing a coiitiol beaker con 
taming 10 c c of watei, 0 3 gm CaCOj, 05 c c of the chioniate solution, an 
one drop of the silvei nitrate solution deliveied fiom the same buiette, rccorc^ 
the volume of the drop The volume of the dioji is to be subtiacted from tn- 
volunie of sihei nitiate used to titiate the sodium chloiide To make up a 
litei of standard AgNO, solution use the following simple foimiila 


oO X X — Y 

X Volume of used to piecipitate 10 c c of the XaCl ^ , 

Y Volume of AgXO^ uccessin to make up one liter of such streng 
c c w ill bo cquiTulent to one e c of a 0 1 per cent XaCl solu lo 

Foi example, if it took 17 5 c c of silvei nitiate to piecipitate the lO c ^ 
of the sodium ehlonde, then 50 x 17 5 = 875 Thus if 875 c c of t c 
nitrate is dduted vith watei to make up one liter, a solution of 
stiength is obtained The standaid solution should be kept in a dai >■ 

Ptocedine foi Chloiides m Blood Ijloodl 

Place 5 c c of the tungstic acid hltiate of Folin-Wu“ (0 5 gm 
in a small beakei In a similai beakei place 5 c c of vatei Tb'"’ ^ 

to be used as the coutiol foi the end-point Add to each beakei a ou 
powdeied CaC 03 and 05 ce of the sodium ehiomate indicator 
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dio|) oi till, btuiiluid bihti mti iti, bolution tiom a buicttL to the contiol and 
rcLOid the mioiint Now luu in the biliei iiiti iti, stuulud mlo the blood 
filtiate until n ehnnje in toioi !■> piodutiil siinilai to the one in the eontiol 
Subtnet iiom the list leuliii^ the iicoided leidiii^ of the eontiol Thie is 
the iinount of sihei niti ite used up to pieeipitntc ill the ehloime flora the 
filtiite 

CiiJctilalwn of R(\ull', 

\ X 100 = lug \a( I 100 t e of bloot] 

\ = t<* of V^NO uHtl (mum eontiol) 

r) 0 cc(lu>c fo) Chlofuki in I nm 

Place 5 c of mine into euh oi fuo ^nuiU beil ei^s Add to each beikei 
bout0 3gm C^COa and 0 j c L of sodiuin tliiom ite jjifbcator To one beikei 
whitb IS to be used as a tonfiol foi tin <mj jmint add one diop of the A^NO^ 
Ht'ind'iid from a burette jnd iecoxl the jmoimt Info the stcojjd beal er inn 
in AgNOa fatnudud until i tlnnge in toloj is pioduced sinuhi to the one in 
the eontiol Subti ict fioin the last leiding the lecoided rciduip. of the con 
tvol This IS the amount at sihei niti ife used up to pietipitite nil the chio 
line fioni tlie 5 c c of uuik 
Calculation of lic^ulis 

\ X 10 =r mf, Ivin tn 100 i <• of jirujo 
\ = « p ot A^NO u m 1 (ttititu p<»iun>)) 

(It the urine is alKiIine it witli dilute u'tic icid so tint it is 

slight]> acid to litmus p-ipei befoie addin^ tin ( i( 0 ) 

The accunc> of tins method uas dietled up h\ ulding I noun ^mouats 
of sodium chloiule to \ luous poitious ot a sam})le of blood and the total 
amounts of chloime deteimmed as ilestnbed in the method To i seues of 
si\: flasks ueie added 2 e c of blood to each This blood u as pie vjously found 
to contain 437 mg of N-iCl pei 100 c c V 0 1 pei cent solution of sodium 
chloiide uas added in ineicjsing nmonnts stoitJUj, with 1 cc in the fii'st 
flask and ending ^Mth 10 ci in tJic sixth flasl The piotems were then pie 
cipitated with tungstic atid the bloods lieing ndnfed 1 to 10 Chloune 
dctcimnntions ucie tlion done on y ei of nidi hlti ite \s is sliowii in 
fshb I the added dilondt \\ is leeoAtud cpi intit iti\el\ 


Tabi-e I 


•>\MPIL 

safl <U I'T'oi 
ADDED 

TOT\L id (TBfOJ ETII 'LD) 

IS 0 a r c BLOOD 

TOTAL sad 
FOUND 

1 

i CP 

* 4 0 mt. 

2 4o8 mg 

- 

_ P c 

2 1 Sj ni{. 

2 CSl mg 

5 

T (• p 

93^ iij" 

2 937 mg 

4 

o c c 

3 43o mg 

3 441 mg 

j 

7 t* c 

93o nig 

3 039 

C 

10 c,c 

4 CSo mg 

4 0S2 mg 


The method wts also checked up j,iaMmctijc dl^ on eip^lit suuples of 
uiiju i'he arnimetuc proccduie n is done is lolious 30 ce of uriiK u is 
madt aid with 1 c c of concentiatcd UNO 'iiid an exciss ot siImi niti ite 
solution w is added with constint stiiiin^ It ms heited enitioiis)\ to boil 



TRANSACTIONS 


Minutes of the Fifth Annual Convention, Amencan Society of Clinical 
Pathologists — Dallas, Texas 


T he proceedings iieio held in the bill room of the Biker Hotel, Dallis, Texas, \pnl b, 
16, and 17, 1926 

The coniention was called to older b\ Piesident Predeiic E Soudem President So- 
dcin appointed Dr H J Corper &ecietii-j pro teni 

Dr Herman Spitz leid the proposed cliinges in the constitution and bi Ian to le 
adopted at the E\eeuti\e Session 

Dr Hni H Mouisund delneied i welcome addiess to the Societi 
President Sondeiii appointed the following members to serve as i Xonunnting Commit 
tee Dr Bin 11 Mouisimd, Dr C W Mijiiaid, and Dr C E Roderick 

Dr Paul Roth nude 1 motion that i telegram be diiected to Dr Ward Burdick, Demcr, 
Coloiado, exiiiessiiig to him the Society’s best wishes foi in earlj rccoverv Motion carrel 
The reading of pipus on the regulii scientific program followed 
“Hemoglobin ind Eivthiocvtes in the South” bj Di Leon S Lippmcott Dmu td 
bj Di Call L Spohi, Di E F Cooke, Di Herman Spit/, Di Paul Roth, Dr Prcdenc £ 
Sondein Closed b\ Di Lippmcott 

“A Combined Dilutmg iiid Stiiniug Fluid foi Differentnl Leueoevte Count in iD 
Counting Chamber” bv Di Darnel Nicholson Discussed bj Dr A H Sanford, Dr B ? 
Stout, Dr C E Rodeiack, Dr F W Hiitmin, Dr R E Mjcis, Dr 0 Lonv, Dr Ptdip 
Hillkowitz Closed b> Dr Nicholson 

“Sickle Cell Anemia” bv Di G S Graham Discussed bj Dr F E Sondern, Dr B 
Stout, Di Leon S Lippmcott Closed by Dr Graham . 

“A Pliotograpliic Method for Counting Blood Cells” bv Di A H Sanford Dku. 
b> Di H J Coipei, and Dr Hni G E\ton Closed by Di Sinford ^ 

“A New Medimicil Pimciple foi Automatic Pipettes md Blood Transfuiioa ' 
Prink M Haitmiii Discussed bj Dr C E Roderick, ind Dr A H Siuford 
The meeting was then adjourned 


Afternoon Session, April 15, 1926, 2 PM 
Meeting was called to order bj Dr Sondern and scientific program continued 
“ Detennmation of Sugar in Normal Urine” by Dr Mark B Everett Discu -c 
Wm G Eaton, and Di Wm Taj lor Cummins Closed by Dr Everett 

“The Glucose Toleianee Test” by Dr AV B Lewis Discussed bv Dr Carl Spo>r, 

AA ni G Eaton, Dr A H Sinfoid, and Dr P AA^ Haitniaii Cio'-ed bv Dr leni'^ 

“A Stiidv of the Pigment in Addison’s Disease” bv Di Ciil L Spohr, md Dr 
A Mooie Discussed bv Di AA’ni G Eaton 

“Ochronosis” bj Dr Ernest Scott and Di Robert A Moore Paper rei ' 

V ne’e T 

“Clinical Results with Pathogen” bv Di Otto Lowj Discussed bv Dr e o 
Caldwell Closed by Dr Loww 

“Pathologv of Eaperimental Pyocj incus Keratitis” bj Dr F AA’ Hartman 

Jackson ^ , £ Dr C 

President P E Sondern appointed i pro teiii Bond ot Ceii'-ors coiisistiu„ 

Sanford, Dr AA AA’ Coulter Dr H J Corper 
Meeting adjourned 

Morning Session, April 16, 1926, 9 AM 


Scientific program continued 

“Fiozcii Sections, Tlieir P] ice, A’alue, and Methods” hj Dr L 
bv Di Michael G AA’ohl, Di Pi mk AA Hartm in, Dr F A Hecker, Dr 
Herm III Spit/, Dr Edward F Cooke, ind T)i Leon S Lippmcott 
Tnrlcv 


A Turlev Di-<n- 

Philip 

Closed h' 


.1 

Pr 

A 
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“Laboratory Examinations Necessary and Unnecessary ’ by Dr George L Scliadt 
Bead by title 

‘ The Integration of Hospital Laboratory Work’ by Dr Philip Hillkowitz Discussed 
b> Dr O Lowy 

‘The Cytomorphosis of tho Tubercle Bacillus b> Dr II J Corper Discus'^cd by Dr 
Janet Caldwell Closed bj Dr Corper 

‘ Oxjgentliorap} “ by Dr Paul Roth 

“Tho Treatment of Ono Hundred and Twentj Five Cases of Acid Intoxication with 
Buffer Solutions” by Dr F A Hecker 

Afternoon Session April 16 1926 2 F M 
Scientific program continued 

“Litestinal Amebiasis from the Pathologic Standpoint as Related to the Clinical wntli 
Prebmmary Report of S Ray Studies of Eaily Cases by Dr J M Feder Di<?cussed by Dr 
Isaac J Jones Dr Kenneth ^L T yneh Dr A II Sanford Dr W S Thomas Dr T C Terrel 
Closed by Dr Feder 

‘The Hirsch Abdcrhaldeu Test b> Dr F E Soudern Di^cu^ssed bv Dr Wm G 
Exton, Dr Otto Ixiwy Dr Mark R Fverett, and Dr llichael G IVohl Closed bv Dr Sondem 
‘ Comparison of Kolmer and Kahn Tests by Dr C E Roderick Discussed by Dr T 
C Terrell Dr A H Sanford Dr A. S Giordano Dr F V HccUcr Dr George T Caldwell 
Dr J M Feder, Dr F W Hartman Dr H J Corper and Dr B F Stout Dr Roderick 
closed the discussion 

Meeting was then adjourned 

Morning Session, April 17 1926 9 AM 
Business session called to order by President Sondem 
Tile reading of the minutes of tho last meeting was dispensed with 
Dr Pliibp Hillkowitz gave the report of the Committoo on Commercial Exhibits for Dr 
Ward Burdick and a motion was made and carried that it be accepted 

The report of the Publication Committee was given by its Cliairman Dr Philip Hillko 
Witz, who said that present arrangements for our ofticial organ were not ideal and that oven 
tually there would have to be a publication controlled entirely b> the ■kmencan Society of 
Clinical Pathologists of which the committee realizes fully the difficulties involved in the way 
of financing managing and editing a proposition b> Dr Herman Spitz to bo brought before 
tho Society a little later A motion was made that the report be accepted and tho thanks of 
the Soeiet) bo extended to the Publication Committee Motion carried 

Report of the Committee on Methods of Transportation of Laboratory Specimens was 
made bj Dr Herman Spitz Chairman, who said that no leaflet had been prepared owing to 
pressure of other business but that the post oflico departmeut issued a set of rules governing 
this matter These rules and regulations wero received and published in tho Bviletvi of the 
Arwncan McJtccl Association of February xxi p 02 V permit for sending and receiving 
pccimens through the mails maj be obtained from the postmaster Motion made and car 
ricd that report bo accepted 

Report of the Comimtteo of laboratorj Standardization was made by President Sondcru 
for Dr Thaddeus "Walker, Chamnau of that Committee who was absent Dr Sondern said 
that tho Committee had been inactive because tlicr deemed it advisable to wait and see what 
tho American Medical kssociation did m the matter Motion earned that report be adopted 
The report of the Executive Committee was given by Dr Hermau Spitz Cliaimian, who 
gave the financial report and stated that the books of the Secretary w re found to be correct 
Tlus report was accepted by motion of the Societj 

Tho matter of a new code of ethics was taken up and the decision was reached that tho 
present code was sufficient Report accepted 

Dr Sjpitz attended as representative of Vmerican Society of Clinical I athologi s, and 
read papers at two meetings of the Amcncan Colkgc of Surgtons Report accepted 

Tlio report on tho Cumnnttco on State Laboratories h} Dr Herman Spitz was made he 
gave various illustrations and records bliowing tlvc trenvendous amount of laboratorj worl 
done bj State Laboratories in. competition to practicing climcnl path()10c,ists Discussion 
followed Report of Ixccutivc Committee accepted bj Society 
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Dr Herman Spitz read the revised constitution and bylaiis and thej iiere adopteiL 
Dr H J Corper gave the report ot the Service Bureau Committee for Dr 'ffaril 
Burdick, telhng of the beginning of this feature of the Society A motion Mas earned ihat 
tlus report be accepted and the thanks of the Society be extended to the Secretary for hj 
work 

The matter of the Eegistration of Technicians was discussed and a motion earned that 
the President appoint a committee to investigate this matter and report to the Societj at the 
next annual meeting 

The election of new members folloiied Upon lecommcudation bv the Board of CiBHirj 
pro tern the followed were elected to active membership 
Di Oliver "W Lohr, Sagmau, Miclugan 
Dr Leonard W Larson, Bismarck, H D 
Di Charles P Carter, Dallas, Texas 
Dr C Y BTiite, Philadelphia, Pa 
Dr Kenneth M Lynch, Dallas, Texas 
Dr K W Loud, Colorado Springs, Colorado 
Dr Oscar G Costa, San Juan, Porto Bico 
Dr Nathan Eosenthal, New York City, K Y 
Dr Wm Taylor Cummins, San Francisco, California 
Dr Wm J Muzzy, El Eeno, Oklahoma 
Dr Philip B Matz, Washington, D C 
Dr Wm McKee German, Grand Eapids, Michigan 
Dr Joseph P Garen, Olean, N Y 
Dr Eeed Eockwood, Baltimore, Md 
Dr C H Manlove, Portland, Oregon 
Dr G W Millett, Portland, Oregon 
Dr Carl Boettiger, Astoria, Long Island 


To associate membership 

Dr Mark E Everett, Norman, Oklahoma 
Dr Isaac J Jones, Little Eock, Arkansas 

Dr John A Kolmer suggested that a book of approved methods be published under te 
auspices of the American Society of Clinical Pathologists A motion was made that a ^ 
search Committee be appointed by the President to investigate the question and 'tu ' 
advisability of such a publication and the ways and means of bringing this about, whic 
raittee was to have power to proceed Motion carried ^ 

The matter of a new yourual, pubbshed and controlled entirely by the Socictj^^^^ 
opened Dr Herman Spitz presented a proposition for the consideration of the Society w i 
was referred to the Executive Committee with power to act - ®nttfr 

It was moved that a Committee be appointed by the President to investigate the 
of bringing the views of the Society forward by various ethical methods to be detenum 
this committee which was given power in the matter 

The election of officers for the ensuing year resulted as follows 
President Elect Dr A H Sanford, Eochester, Alinncsota 

Vice President Dr J H Black, Dallas, Texas 

SLcrctary Treasurer Dr Ward Burdick, Denver, Colorado 


Executive Committee 

Dr Philip HiUkowatz, Cliairm in. Den 
ver, Colo 

Dr Wm Carpenter MacCirty, Bodies 
ter, Minn 

Dr F W Hartman Detroit, Mich 
Dr John 'A Kolmer, Philadelphia, Pa 
Dr W \V Coulter, Houston, Texas 
Dr Herman Spitz, N^asliville, Tennessee 

/ 


Dr 

Dr 

Dr 

Dr 


Cliairm m. 


vim 


Board of Censors 

Dr George Ives, 

Alissouri 

Ernst A Victors, 
Califorma 

Paul Both, Battle Creek, 

AV F Thomson, Beaumont, 
Bobert A Kilduffe, Atlantic 
New Tersey 


St ho ll't 


J, tulCl'vO 


Mwh 


Dr H R AfilL, TaiiipJ; 


Florida 
the nieebJ? 


Dr Will G Extou, President for 1920 7 w is escorted to the Chair ^ 

Dr. Wvrd BuRDica, 

was adyoumed 



DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A Kildupfe M D Abstract Editor 


Clmical and Experimental 

PERTUSSIS Significance of the Blood Chemical Changes in Pertussis Regan, J C and 

Tolstouhov A. Jour Am Med Assn , April 10 1926 Ixwvu 1160 

A study of 111 cases ranging m age from four moutlis to twelve jears, 78 per cent 
being o\er three years of age 

A total of 682 blood chemical analjses performed m cases of pertussis have given the 
following results 

1 There is a diminution of the total inorganic phosphorus associated with a lowering 
of the hydrogen ion concentration of the blood, while the plasma bicarbonate remains witluii 
normal limits 

2 These clianges occur early in the disease, appearing in the case of the inorganic 
phosphorus in the catarrhal stage 

3 Both alterations are well developed, especially the change in phosphorus during the 
first few weeks of the paroxysms and show a certain degree of parellehsm m their course 
which signifies a close interrelation 

4 In moderate and severe cases treated with alkalis the inorganic phosphorus rises 
steadily from the third week, while m untreated cases of the mild type the rise does not 
begin until the sixth week The same is true in a less decided way of a Ph value before as 
compared to those during and after, treatment 

5 The dimi nution of luorgasic phosphorus bears no relation to age but onl^ to the 
stage of the disease, and for reasons mentioned m the text has no underlying rachitic basi'< 

6 The calcium content, while exhibiting slight mobility as the result possibly of 
shifting of calcium in connection with the charactenstic phosphorus and Pa alterations, has 
no constant alterations of a distinct type 

7 These changes indicate an acidosis of an uncompensated typo (tj'pe 6 Van Slyke) 
which has as a cause the accumulation or increased concentration of free carbon dioxide in 
the blood This laboratory observation is easily correlated with several of the symptoms so 
prominent in pertussis — the paroxysms, the vomiting parenchymatous emphysema and con 
vulsions 

8 The Vomiting of the disease may be a compensatory mechanism adopted by the body 
to elimmato acid in an attempt to maintain a normal acid base balance 

9 This contention of an imeompensated acidosis is further substantiated by the effects 
of the disease of alkali therapy 

10 Alkalis administered early appear usually to abort the disease and associated with 
the cure is a rapid rise of inorganic phosphorus and a change m Ph of the blood, while if 
given late, cure supervenes in a relatively short penod 

Conclusions There occurs m pertussis au uncompensated acidosis which is intimately 
connected with the pathogenesis of the paroxysms If the acid base unbalance is corrected 
the cbmeal symptoms are quickly ameliorated, and the organism returns to normal 

EDEMA The Cutaneous Test for a Hydrophilic Condition Labbe M Presso Med , 

Pans, May 22, 1926 xxxiv, 641 

^Vhen Small quantities of physiologic salt solution are injected into the derma of an 
edematous patient the small blister thus produced disappears m a few minutes while it 
remains for more than an hour in a normal individual Interesting experiments have been 
performed with this fact as a basis 

The injection cannot bo considered as properly effected unless it produces a small round 
local elevation, snow wlute and showing plainly the pores of the skin A small erythematous 
zone surrounds this elevation 
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Tho time elipbiug befoie the dmippeai nice ot this blister lines for diltercut patho 
logic conditions, ind its ciiluation thioiis light on the iiinre oi less leecntuitcd h>drop!iihc 
condition of the tissues and liuniois 

The slight ti-auniatie elevation pioduccd by tho lutioduction of the iitttllo iiiuat bo iL 
tinguished fiom that due to tlie salmo injection The foniioi iiiaj persist after tho latter 
hib completely disappeaied 

It has been noted that in edematous patients, the iiioie accentuated the edema, the 
nioic lapid the disappieaiance of the blistei, and inieisely In incipient edema a riducol 
peiiod of disappeaiaiice precedes clinical signs of edema by seieral diys 

The Barthelemy syringe is to be recommended, as ivell as tlie use ot as fine a needle a^ 
piossible 

In ascitic patients, the time of disappearance diminishes as tlie ascitic fluid lucreass 
The shorter the period of disappeaiauee, the greater the increase in the ascites 

After senous hcnioirliage the tune of disappeaiance increases iiitli the reestnbhJuMiit 
of the bulk of the blood stream Thus the diminutiou of the time of disappcaraiieo pro 
duced by lutiadeional luyeetion of a saline solution indicates a thiist for water in tho ti bUCs. 
Tins test has an impoitaut beaiing on the study of tho hydiophilic condition of the ti-Uis 
ind humois, and hence that of the pathogenicity of the edema present 

Edematous plasma ivas injected into three normal subjects and the resulting hhsler did 
not disappeai before the ecpiration of the time inciiously required for the disappear nice of 
the blister following injection of the salt solution, that is, fiom one to one and oui lull 
liouis "When injected into a patient suftering fiom I aennec’s einhosis ivith oscitcs, the time 
of disappearance was reduced to fifteen minutes 

Upon injection of normal plasma into three normal subjects, the time of absoipjion 
railed fiom fifteen to seventy fire minutes 

Thus the test gave the same results whether made with normal plasma, cdiinitoM 
lilasma oi physiologic salt solution, ahoiiing that the rapidity of the time of absorptiou is 
ludojieudent of the liquid injected, and depends entirely on the hydrophilic poiurs of 1''* 
tissues and liuniois 

Diabetic patients, even where there aie no clinical indications of edema, bare a pai 
tioular tendency to letam water in then tissues, nor does insubn ticatment restrict this pi< 
disposition ilany diabetic patients are m a preedematous state, eiidenced by the 
elastic and soft consistency of the tissues noticeable upon palpation The cutaneous 
coiroborates such endenco as the time of disappearance is always noticeably shortened 


BLOOD SEDIMENTATION The Relation of the Erythrocyte Sedimentation Keactionjo 
the Ability of Elocculation of the Plasma and Seium, Rubin, E H -^foli f“t ’ 
June, 1920, a.xMi, No 0, p SIS 


Depending on the toxicity of a disease piocess, a proportional increase m the or 
oyte sedimentation reaction and the ability of flouulatiou of the pflasma and ‘^runi, 
termined by the Priseli and Starlmger, Gcrloery and Matefy reactions, was ouu 
Daianya reaction was negatire in forty cases studied jinunti 

Because of its gieater simplicity, accuraev and widci ringe of leadnigs the sc 
Iiou reaction seemed the most practical test to use clinically 


BLOOD SUGAR A Comparison of the FoUn-Wu and the New Benedirt 
Sugar in Blood and Cerebrospinal Fluid, Lyttel, J D , and Hearn, J 
Chem, June, 192b, Ixmii No J, p 751 ^ 

Simultaneous blood and cerebi ospinal fluid sugar detormuiatioiis were made 


SIX cases bi the FoIuiMu method and In Benedict’s new method 

In the majontv of coses the FolinlVu method ga\o higher i dins tha 

diet method 

In the blood the aierage difference by the two methods was 1- c > 
cent of the cases showing pricticalK no diffeieuce 


did the 13' 

With I" s 1^' 
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Tho nonprotcin nitrogen content of tlio blood had no rtiation to differences in sugar 
couteiit b> tlio two nietUods 

In tho cerebrospinal fluid the average difforciicc was o 1 mg with 52 6 per cent of tho 
cases showing practically no difference 

Tho intorfenng Substance or eubstancca ire not present in tho ccrebro‘?pinal fluid so 
constantly or m such, large auioimta as m the blood 

The protein and nonprotein nitrogen content of tho cerebrospinal fluid has no relation 
to differences m sugar content by the two methods 

EDEMA Intradennal Salt Solution Test In Normal and Toxemic Pregnancies Lash A. 
P Surg , Gynce and Obst July 192G p 40 

Tho technic of McCfuro and Aldnch was emplojed as follows 0 2 cc of an 0 S per 
cent aqueous solution of sodium chlondo wns m 3 eeted intracutaneou'tly under aseptic coudi 
tions A duplicate injection was made about 2 centimeters from the flrst as the disappear 
anco of tho depressinn between tho two wheals was an aid m detonuiuing tho end point 
The flexor surface of the forearm and tho medial surface of tlio leg were the sites selected 
for tho injections Tho disappearance time was the time tahon for tho elevations or wheals 
to disappear as determined bj palpation The frequency of ob‘»ervations depended on the 
character and course of the case thus, m the normal pregnant women ono careful test was 
considered sufficient while lu the abnormal tests were performed at intervals of -several 
hours, days, or weeks In the normal women a five to ten minute variation m disappearance 
tune was considered of no significance as tho end point was not always well defined in this 
group, although definite in the toxemic women 

A normal group of 47 pregnancies was studied (20 white and 27 colored 15 36 jears 
of age, 20 I para, 21 multiparao urine and blood pressure normal) 

A group of toxoQiic cases was al‘'o studied (17 with convulsions 29 without) 

The following conclusions were drawn 

The disappearance tune of mtradernially injected salt solution in normal pregnant 
women is longer in the ne^o than in the white Tins racial difference can possiblj bo ex 
plained by the thicker skin in the negro (Unna, 8) 

The women with the toxemias of pregnancy show definitely decreased disappearance 
time, more marked in those with convxilsions The degree of decrease in tho di<^appcarancQ 
tune vanes directly with the degree of seventy of the toxomia increasing with the general 
clinical improvement 

The same factor or group of factors, that produces the edem^, hypertension anl 
albuminuria in the lato toxemias of pregnanev, apparently pioduces the condition in the 
tissues which give a reduced disappearance time Hence tho intradermal salt solution test 
may prove a valuable aid in diagnosis and prognosis of those conditions 

Tho use of the test routinely during the later months of pregnancy may prove of value 
m determining the oncoming of a toxemia earlier than by other metJiods now available 

THYROID DISEASE Diagnostic Value of the Kottmann Reaction in Thyroid Dysfnnc 
tions Katayama I Am Jour Med Sc July 1926 clxxiv No 1 p S4 

A study of 101 cases with tho conclusions following 

It 13 generally conceded among physiologists and clinicians that the determination of 
Iho basal metabolic rate is tho most dependable laboratory index of thy roid activity In 
creased thyroid accretion produces a lowering of the tolerance for carbohydrate, but tlicro 
aro numerous other conditions in which the tolcraneo for carbohydrate may bo dinmii hoi 
Hence tho occurrenco of higJi blood and urine sugar curve after the ingestion of ^lucoso 
18 not in itself indicative of hyperthyroidism In hyporthyioidisni, however, tho blood and 
urine sugar curves after glucoso furnish information concerning a phase of earbohydroto 
metabolism which is not gauged by tho basal metabolic rate 

The basis of the Kottmann reaction is obscure, and hence it is difficult to say m what 
manner thyroid activity influences it Such a reaction con only be accepted with sJccptiC 2 <mi 
From the data reported in this paper it is evident that the re ults of the Kottmann reaction 
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are not m accord with the basal metabobsm or the glucose tolerance ' The retardation o( 
the reduction of the silver lodode to silver occurs lu many and vanous conditions pateailr 
not due to hyperthyroidism Its diagnostic value in detecting liyperfunction or hi-pofimtUs 
of the thyroid is very dubious It cannot be accepted as a substitute for tho determinaliw 
of the basal metabolic rate or of glucose tolerance 

ECLAMPSIA The Blood Chemistry in Eclampsia, Stander, H J , and Eadelet, A. E 
Bull Johns Hopkins Hoap , June, 1926, \xi.vui, No 6, p 423 

Zneifel, in 1904, showed that in the unne of eclamptic women the urea mtrogei u 
lonered and the ammonia nitrogen raised Prom this, he reasoned that there ought to le 
an increase in some acid in the blood, and that it was probably in lactic acid Ho accoid 
ingly analyzed the unne and blood for that substance, precipitating it as zinc lactate He 
reported eight eclamptic cases m which he was able to show the presence of lactic aud ui 
the blood Prom one of the patients, he obtained two specimens of blood, tho first slioma" 
lactic acid, while the second did not, this second sample of blood having been taken about 
live hours after the last convulsion He furthermore stated that in normal pregnanej ho vas 
usually unable to demonstrate the presence of lactic acid It might be added that luti 
and Lockemann demonstrated the presence of lactic acid in the cerebrospinal fluid of cciaup 
tic patients The authors’ flgures on the other hand, show that, in the blood of normal 
pregnant women, the lactic acid is within the limits for the normal nonpregnant person) 
and that in eclampsia there is a pronounced inciease, amounting to 200 per cent or moro 
above the normal 

A sample taken from an epileptic piegnant nomau a fen minutes after a Mokat coa 
lulsion showed only a slight increase in lactic acid, (45 32 mg) so that the increase is not 
markedly influenced by the muscular activity due to convulsions 

Neither does it seem to be due to interference with the excretion of lactic aeid 
The authors suggest three possibilities to explain the high lactic acid content of I <■ 
blood (1) An abnonnally great amount of carbohydrate metabolized, (2) a disturbance 
or slowing down of the "lactic acid to glycogen’’ step m the carbohydrate chain, (3) ac ic 
acid production from sources other than carbohydrate, such as protem 

ANACIDITY A Statistical Study of the Diagnostic Value of A lacldity, Hartman, H. B., 
and Sager, W W Med Jour and Eec , New York, July 31, 1926, exxu, 30 
A study of 492 cases studied by fractional gastric analysis from which it is con^u 
that the chances for and against the presence of pernicious anenua, gall bladder 
carcinoma, in a case of anacidity, are about even, the chances of cither pernicious 
or carcinoma being present are about one in three 

Carcinoma is rare when free hjdrochlonc acid is present 

PERNICIOUS ANEMIA The High Color Indices in Pernicious Anemia, Komiya, E 1“' 
hematol , ifay, 1926, xxxu, 201 

Homiya recalls that while the high color index so frequently noted m 
lias been ascribed to the large number of mcgalocytes present, this conclusion as 

puted. pexBiticus 

He reports his studies in this disease leadmg to the conclusion tn , 
anemia, not only the megalocjtes but all tlic larger erj throcj tes, oveept tho'A 3 

chroniasia, carrj larger amounts of pigment and that the increase of the co or i 
to a general hjqierchronua of the eiythrocytes 

The hemaglobm content of embryonic blood is rolatnely high, hut 
count IS less than in the adult As a result the crabij onio color index is aj^iaJlel 

presence of abnormallj large red cells as shoivn by a high xolumo ^ tlool 

normoblasts of embryonic blood correspond to the macroblasts or macrocytes 

Komiya states that m pernicious anemia the blood formation is w 

tmbryomc life and that the increased color index is caused, not only Y ° jgctpr 
Ehrlich’s sense, but also by the macrocytes which are an even more impor 


ABhTR VCTS 


715 


Laboratory Technic 

HOOKWOEM Tho Place of tlie Smear In Hookworm Diagnosis Hausheer W C and 
Herrick C A Vin Jour Hjg, July (Bupplcnicnt) 10‘’(5 vi 130 

Tho smear method is dmgnofitically accurate if tho intensity of mfest'ition is such 
that uOO or more oia aro present per gram of feces 

Tho smear method, if onh two slides arc exaimned for a negatne, will fail in a ‘ 
certain percentage of cases yielding between 300 500 per gram of stool 

K less than 300 ova arc present per gram of stool the smear is higlilj inaccurate 
Wlien tho abo^o factors are taken into consideration the smear method may be used 
mth conJidonce, it is simple rapid and still holds a valuable place m tho fecal exanunatipn 
for hookworms. 

HOOKWOEM Evaluation of the Methods of Stoll and Lane in Light Hookworm Infec 
tions and Accuracy in Diagnosis of the Willis Floatation Method Hausheer W C 
Herrick, 0 A and Pearse A- S Am Jour Hyg , Jnly (Supplement), lD2d, vi, 118 

In a senes of seventy carefully studied stools the regular Stoll technic (largo drop) 
Will detect cases having as low as fiftj eggs ptr gram by Lane count, if not less than 
two ’»bdca are examined 

Lane’s method pushed to finality demonstrated 68 3 per cent of tho ova indicated 
present by the regular drop dilution egg count, and diagnostically showed every stool poai 
tive 

The small drop Stoll technic demonstrated 94 5 per cent of the ova, sliown present 
by the regular dilution counts Iho small drops failed diagnostically (two slides only 
being counted from each tubo) m 75 to 80 per cent of cases having less than 200 ova 
per gram, but showed high diagnostic efificicy m the higher counts 

An analysis is presented of tho Willis floatation method, and its ofBcacy, when prop 
crly handled, is emphasized. It would appear to be as accurate as Lane’s direct centrifugal 
floatation when certain details in its use aro observed 

The floatation method as practiced bv the authors, is as follows 

1 The specimen of feces is thoroughly mixed in the container 

2 A small amount (1 to 2 gm ) is thorouphly comnunuted with salt solution having 
a bpeciflc gravity of 1 150 to 1 200 

Caro in the comminution of feces and *ialt solution and in the use of a solution 
of proper densitj, arc es'^ential factors for success 

3 Tho container is then filled to the bmn with additional '?alme solution 

4 A glass slide, of such size that it will more than cover tho container is placed 
thereon and allowed to stand for ten to fifteen minutes 

Aa ova are destroyed by concentrated salino in an hour this period should not bo 
longer than thirty minutes. 

5 Removo the slido carcfullj without losing tho adherent fluid rjuicklj invert, and 
examine under low power 

CULTURE MEDIA Tba Exudate from Nutrient Agar Slants — The So Called Water of 
Condensation Healy D J Jour Bnetcnol September 19-C xii, No 3 p 179 

As 13 well known, a vanablo quantity of liquid collects in nutrient agar slant tubts, 
a condition which does not occur in tlio case of nutrient gelatin slants. For man} }tars 
tins liquid has been known as the water of condensation. 

Vs many nucrobes grow more freely in this so called water of condensation than they 
do on the surface of tho agar slant or in nutrient broth, it seemed desiiablo to detemune 
Its composition 

Vs a result of hia analysis tho author concluded that the so called water of toiideu 
sation which collects in nutrient agar slant tubes is an exudate from the nutrient agar, 
possessing nutrient substances suitable for sustaining bacterial growth 
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HOOKWORM Estunation of the Numbei of Hookwoims Harbored by the Use of the 
Dilution Egg Count Method, Hill, B B Am Jour H\g, July (bupplemtnt), ID’n 
VI, 19 

In Older to check tlie suggestion of Stoll that the factor I-l represents the mni 
egg output per gram of feces per female hookworm, and that such a factor cm bo u'cl 
to estimate the number of parasites when only eggs per gram are kuoun, the total oo; 
output of 93 heavily infested cases was estimated for tuo, or three dajs, and compared 
Mith the number of worms recovered after treatment to a cuie 

A positive correlation was found between each of the items the total daiK 
output, the number of eggs per giam, basis formed, and the numbei of female hooknomb 
harboied 

The calculations resulted in finding that the factoi IS 3 represented the number of 

eggs pei gram per female in this series This factor, uhen applied to the egg couul' 

in the series, gate a close estimate of the niimbei of female hookivonns harlioRd, but 
uhen applied to other groups was usually too lou Stoll’s pioposed factor of 11 was too 
high 

It was found that feces leeoieied could be classified as formed, soft, or muslu, and 
the average amounts of these classes, per daj, were 147, 226, and 314 grams rcspcctuch, 
a ratio of approNimately 115 2 It is suggested that, for compnnson, alt counts pn 

gram be reduced to the basis of formed stools by the use of the proper factor 

It is suggested that as the number of worms harbored ’ucreases, the egg output pit 

w orm decreases 


IMMXmiTY The Role of the Beticulo Endothelial System in Immunity H The Com 
plement Titer After Blockade and the Physiologic Regeneration of the Eeticnlo 
Endothelial System as Measured by Reduction Tests, Jungeblut, C W , and Berlot, 
J A Jour E\per Med , June, 1926, \liii. No 6, p 797 


Intravenous injections of India ink into guinea pigs caused a decided drop m tlio 
comploment titer wluch set in as early as fifteen ininutes after the injection, but did 
reach its iiia\imum for three hours This drop was followed by a return to nonnal nit o 
the first twentj foui hours following the iinection 

India ink nii\ed in vitro with guinea pig serum adsorbs the complement alnio t im 
mediately to its full extent 

By means of reduction tests (methjloiie blue and nitioaiithraquiiione) it was 'O' 
that the lespimtion of the cells of the liver and spkeii of guinea pigs was mar 
impaired for the first eight hours, followung an intiavenous injection of ink 
of a return to normal functional \itality, however, became apparent by the end o 
fiist dvj after the injection 


GONOCOCCUS Study of Agglutination of the Gonococcus in Man, Jenkms, C E Bnt 
Med Jour , July 3, 1926, xi, 3417 ^ 

Agglutinins for the gonococcus aic not produced in man wlien the, infection 
to the genitourinary system In gcnenlized infectious, such as aithritis, tho 
of agglutimn is so slight and uncertain as to render such a test useless foi 

STAINING TECHNIC A New Staining Dish, Kracke, R R Jour Am Med 

July 3, 1926, K\\vi, 29 ^ 

The entire apparatus is eoiistruitcd in thiee parts, tho supiport, micro 

and slide rack The stand is nude of rigid black enameled iron with a row o 
burners which supply an even and adequate distribution of heat to t^o s ^ drami, 
lb so arranged that the container can be moved forward or backward to aci i 
troni the outlet peteock on the bottom I i,i„ch 

The outer contamer and slide rack aie both eoustiucted of "'erne contxm''^ 

uoneorrosive lud extremely durable, insuring long continued usage e o 
consists of a metal rectangular box of outside dimensions of approxima 
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bj iU i»tJies and a ciiMcitj of 000 wliui emx)ty and -iOU ce nhcn filled with tlidc'* 
Vt one cud ucar tbo top is an inlet to which a uatcr hose can bo couutctcd and at tho 
opjnjsito end on tlio bottom au outlet jictcock tln-oUj^h ulnch tlio stain and water can 
be drained The bore of the inlet and outlet j-i of sufheient caliber to 111*11110 a rapid 
inllow and a rapid outflow of stains or lev^cnts the dish eniptjazig m about twenty 
ccoiida with the pctcock open fullj 

llie slide holder lita suugh into Ujo outer container with suflicient space allowed 
so that It can be bfted and replaced ea»il) facditatm^ the thorough siashiug of slides 
bj repeated immersiou It consists ot a framework contamuig fifty slots for that number 
of Ijdes and a bottom slide rest, the construction being such that the rack filled to its 
full capacity can be vigorousl) shaken to remove c\ccs3 \ ater or stain 

Technic for use The reffUirod number of specimeua to be tamed are placed within 
tho rack and then placed into the outer container The fir-^t stain to bo u ed is then 
poured into the end space piovided for that purpose the stam flowing beneath the 'iUdes 
ami welling up between them Sufli lont stain is poured in to cover tho slides to the 
highest level of the smeaia the upper portion of tlio slides rcnmmmg free fjom stain 

Vftor tho ‘'tain has acted ftr tho required time it 19 drained b'u’k into tlie stock 
bottle through the lower pctcock The other stains and lea^^eiits are poured m and dnmed 
off in a similar manner tMienevcr water i indicated »u tJic procc *» it i 3 allowed to flow 
in thioUjjh tho upper petcock and dinmcd off or a eontiiiums flow can be uivintamcd 
when tliorou,,!! washing Js desired 

\,fter completion of tlie staiinng process with tissue sections thej can be removed 
one one and mounted or if sunKctcd tuberculous sputum is Icing stained thv entire 
rack can bt. rvmoved aud the slide illowed to «li> 111 the oir When staining tuberculous 
putum tho amo procedun is earned out the ikhc sarv heat foi steaming with carbol 
fuchsin being provided bx the burners beneath 

TUBEECtTLOSIS A Method of Producing Defatted (Nonacid Proof) Living Cultures 
of B Tuberculosis with a Preliminary Report on the Same as an Immunising Agent, 
Whitman, E C and Chambers K L r^loialoMtl April 1 i-O win IIS 
Tho method dcicuds upon the use of the followiiij^ cultuio medium 
Tho ends of long boucs or tie \crttbra of cattle rich in marrow are stripped as 
dtau as possible ot fat tendon ligament and luuvtle, and broken up with a hammer 

and clusii into pivct tho sue of an Eiigli h w ilnut 01 better ground m a greou bone 

grinder such as is u<«od poultry men It is not neccisar^ to exclude rigidly portions 
of the bone from the shaft side of the opiphj’ics but the red marrow gives better results 

than tho yellow marrow and should make up as niueh of tho matenal as po sible Weigh 

place in a suitable ve svl and bod over the open flamt for an liour or more Decant 
the fluid and when cold romovo the thick layer of fat which collects at the surface Add 
water to make the amount equal lu cubic centimeters to tho weight of the bone m grama 
Vid Oo pvi cent salt 1 per cent Witte peptone and 1 5 to 2 per cent powdered a^ar, heat 

to dissolve these and without filtering tube aud autoclave VU tho lots wo have so far 

made up have been neutral 01 very slightlj acid to litmus without adjustment As tho 
tuberclo bacillus docs best on media somewhat more acil tlian tliat best adapted for gen 
cral purpo cs, tlie reaction abovo raeutioncd serves wrv well 

On this medium the tubeicle bacillus is uouacid fast tho propertj being developed 

after transfer to egg media or media coiitaming lecithin 

V small series of guinea pig** Hniuuuizcd with such cultures and Ktcr maculated 
with the authors believe encouraging ixaults 

Their conclusions follow On agar medium made from bone instead of meat infii 
’^lon the tuberclo bacillus grows wax free (JC nonocid proof) m tho first generation 
Vaccines prepared by tho customary method from such wax free cuUuils of an old 
ftivatlj attenuated strum of human tj^po bacillus afford practically complete protection 
to g,uuioa pigs a^ain t sub equent injection of ovenvlielnung doses of virulent bovine bacilli 
This protection lasti for about one jear, and no doubt for a longer time thoUa^’- tu 
fOTii wliat lower titer 
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The same vaccine seems to have considerable curative value in established tuberculo is 
The wax free organism may prov e to be a useful antigen lor complement fixation tCsL 
It is to be hoped tliat improvement in the method of preparmg and using the vaccire 
maj increase its usefulness Possibly the use of living wax free bacilli as a vaccine mar 
be found to be both safe and advantageous 


BliOOD CAIiCIUM A Colorimetric Method for the Estimation of Blood Calcimn, Eoe, J 
H, and Kahn, B S Jour Biol Chem , March, 192b, Ixvii, iS5 

Eeagents 

Trichloracetic acid 20 per cent 

Phenolphthalein 1 per cent 

Sodium hjdroxide, calcium free 20 per cent 

Tnsodium phosphate I per cent 

Sulphuric acid 5 per cent 

Sodium or ammonium moljbdate 5 pei cent 


Standard phosphate solution Dissolve 4 39-1 gm of pure drj monopotassium pho 
phate in 1,000 cc of water One cc contains 1 mg of phosphoius Preserve this vtovl 
solution with cliloiofoim 

Five c c of tlus solution diluted to 1,000 c c with phosphate free water is the lolntion 
for calcium estimation, 10 c c containing 0 05 mg of phosphorus equivalent to 0 097 mg oi 
calcium phosphate 

Hydroquinone bisulphite reagent 30 gm sodium bisulphite and 1 gm hjdroqumone 
(highest purity), dissolved in 200 cc phosphate free water Calcium free filter paper 
Place 2 cc blood serum m a small flask and add 4 c c of distilled water and 4 cc of 
20 per cent tnchloracetic acid Mix thoroughlv, allow to stand ten minutes, and fiUcf 
through a double acid washed calcium free filter paper Transfer 5 c c of the trichloracetic 
filtrate to a 15 c c conical centrifuge tube wluch has been thoroughly cleaned by unmersioa 
in bichromate sulphuric “cleaning solution” for several hours Place one drop of 1 pii 
cent phenolphthalein in the tube and add, a drop at a time, 20 per cent calcium free hydrot 
ide until a definite pink color is obtained Add 1 c c of 1 joer cent tnsodium phosphate 
twirl the tube until thoroughly mixed, cork, and set aside for one hour 

After one hour’s standing, centrifuge for three minutes Decant carefully the 
natant flmd from the calcium phosphate precipitate Place the inverted tube upon a pa 
filter paper to dram for two or three minutes, then wipe away adherent solution fro® 
mouth of the tube with a clean cloth or paper Wash twice with 5 c c portions of 9 
cent alcohol made faintly alkalme to phenolphthalein with a few drops of 
alkali In washing, the mat of calcium phosphate in the bottom of the tube must ^ 
oughly broken up with a glass stirring rod, and the process of centnfuging, decantiflor 
draining tlie tube should be carried out as described above Dissolve the washed 
in 5 c c. of 5 per cent sulphuric acid by volume ( 5 c c concentrated acid per 
water), and decant mto a Eothberg Evans sugar tube, or a graduated test tube, 
centrifuge tube twice with approximately 3 c c and 2 c c portions of the 5 per 
phuric acid, adding the washmgs to the graduated tube t^mS 

In a similarly graduated tube place 10 c e of standard phosphate solution con ^ 

0 05 mg of phosphorus, and add 0 5 ce of concentrated sulphuric acid 
tube 1 c c of 5 per cent sodium molybdate and leg of hydroquinone bisu p u 
Place the tubes in a bodmg water bath for ten minutes Hemove, cool, dilute (Hi, 

to 15 c c and the unknown to a volume giving a color that will 
standard (15 cc m normal bloods), and compare m a colonmeter in the usua m 
The calcium content in milligrams per 100 c c of serum is then ca cu a e 

E, D, 60 , 1 i.rJ R tbc 

formula — x 0 05 x — x x 100 in which E, is the reading of the stanUaro, „ 

B Dj 31 £ 

ing of the unknown, D„ the dilution of the standard, and D, the dilution o 



The Journal of 
Laboratory and Clinical 
Medicine 

VoL XII St Louis, Uo , April., 1927 No 7 


Editor III Chief WARREN T VAUGHAN, M D 
Richmond, Va. 


ASSOCIATE EDITORS 


Dennis E Jackson M.D 
Paul 0 Woolley M.D 
J J B Kacleod, hlB 
W 0 MacCarty MJ) 
Gerald B Webb MJ> 
Victor 0 Myers, PhD 
Bussell L Haden, M.D 
John A. Kolmeb MJ) 
Robert A, EIldutfe M.D 
A. Parker Hitohens M.D 
Dean Ls\7Is MJ) 

George B Herruanh MD 
Harold D Gaylob MJ) - 


Cincinnati 
L os Angeles 
Toronto 
Rochester Minn 
Colorado Springs 
Iowa Cmr 

EOSEDAli TTAg 

Philadelphia 
Atlantic City N J 
Manila PL 
Haltiuoee 
New Orleans 
. Rooqestbb, Mink 


OlHcIal Organ of the American Society of Clinical Pathologists 


Contents of this Journal Copyright 1927 by The C V Mosby Company-All Rights Reserved 
^tered -at the Post OlTlce at St IjOUIs Mo as Second Class Matter 


EDITORIALS 


New Views on Carbohydrate Metabolism 

T he lesearclies of the past few years deTling with the chemistry of musculai 
contiaction have led to the conclusion that carbohydrate and this alone is 
oxidized in the process The evidence for this belief is mainly that the volume 
of CO produced during the entire piocess of contraction and restoration to 
the origmal state is equal to that of the oxjgen consumed, the respiratorj 
quotient is unity This has been shown both for isolated muscle contiactiug 
outside the bodj and for the extra amounts of Oj aud COg used by the lutact 
auimal (man) while peiforming musculai worh To obtain the latter values 
the resting (basal) amounts of 0^ used and of CO expired by the animal aic 
subtracted from the amounts used and expired not only during the exercise 
itself but also for such a period thereafter as is necessary to bring the values 
back to the basal level Suppoiting evidence for the same view is also 
afforded bj the fact that direct chemical anal>sis of the muscle reveals dimin 
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Utlou 111 the diiioilut ot gljcogeii as .i icsiilt ot coutiactioii and no -iigniriuiiit 
change in anj”^ othei oiganic constituent 

It we accept this Mew it leads to the \eiy impoitant conclusion that pro 
tc ins and tats can be used toi the pioduction of luusculai eneigj onh alter 
thej have been com ei ted into caibohjHiiate That such conveisiou icadili 
ocems m the case ot luotein is ivell knowui as a result ot studies of the 
nietabolisin in diabetes, but the same stpdies aie usually consideied also to 
sliow^ that no caibohi diate is dcined from fat oi, more coiiecth, iioiii fath 
aeid since the gliceiol poition ot fat itselt is leadilj changed into siigai Tin 
main eMclenee toi this belief is that the latio between the excietioii ot dex 
tiose and nitrogen in a staixing, oi pioteiu-ied, animal poisoned witli plilo 
iizm remains at a constant level (1 3 65) from day to daj hut siieli an .ini 
inal can seaicelj be legaided as stiietly a diabetic one since at least two ol 
the cai dural sjmptoms ot this disease are missing, irairrely, hj per gh ceuua rud 
nraiked ketosis When depaneieatized animals aie observed, on the other 
hand, the DN latio does not, as a rule, remain constant fiom diu to da\, 
rvhereas all the symptoms of the diabetic state as observed nr man are piom 
iireirt This tvpe of evidence against the conversion of fat to caibohrdrate 
IS, theietoie, incouelusne and when we remember thal conversion of fat to 
tarbolrx cliate can easih be shown to occur lu plants and that the piotess n 
cjuite evplicdble ou a pur eh chemical basis, the probability that tat is con 
xeited to caiboludiate in the metabolism of all animals becomes considerable 

To comeit protein and fat into caibohvdiate lequnes that more 
ONjgeii be ineoiporated in the molecule since the foiinei is built up of 
numerous niethxl (CHJ gioups and the latter ot alcohol (CHOU) 
grorrps This absorption ot oxrgeu must conseriuently lead to \ei} inarkd 


decrease in the RQ Thus, if wm compare the chemical foimulae 

of fattr acids found iriesent in the animal body with that of a simple sUoOr 
It IS clear that the c]Uotient must fall to aborrt 0 2 or 0 3 But actual ana 
ot the respired aii of completelv diabetic animals, m wdnch it is behered n 
new for matron of sugai wull be pioceeding at its fullest mtensitv, show s tia^ 
the quotient is nerei lower than 0 66 How' are we to evplaui this^ ^ o^oa^ 
do so if we assume that the oxjgen absorption occrus somewdieie ni the 
outside the muscles the paitiallj oxidized molecule being theu , ^ 1 ^ 
sugar to the muscles w her e it is oxidized The R Q of the animal as a w 
will then be the algebraic sum of the low quotient ot the gliieoiieogcnic^P^^^ 
ess occur ling in the Inei and the high one of the final oxidation 
occuiiing 111 the muscles That this net quotient should under ceitam^^ 
aidized conditions leinain at a constant lex el, as in a phloiiziu-poisone^^^^ 

IS no moie lemaikable than that the bodr tempeiatiue, oi the bloo 
the dailx exeietion ot nitrogen lemains constant 

According to sucli a xiew^ the maiir tault in metabolism lespoj^ jiixtiU 
diabetes must be cxcessne gluconeogcnesis This is admitted b\ 
gdtois to he the case toi piotein, but is denied toi tat And jet t le 
to indicate that fat is also couceiued Pat metabolisiu eeitam ' 


in diabetes and it has been suggested that the ketone bodies aie 
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products ot the chemical pioccss bj which lit is converted into caibohydrate 
Attempts to dibpio\e this Inpotheais b> seeing uhethei feeding Mith fats 
wiU increase the sugai excietion m diabetes, irc of couisc futile, since it is 
well known that fat aftei its absoiption oOes tluough a lengthy process befoie 
it is finaU} drafted to the Inei to be prepared foi ultimate o\ulation Expe 
lienee, both m the laboiatoi'\ and the cimic affoids stiong suppoit to the 
^'fat dernation^' hypothesis Thus we ha\e obseived tint when depancrea 
tized dogs treated with insulin aie made tat, by feeding them with excess of 
carbohydrate they exluhit much moie acute symptoms of diabetes when insu 
liu IS withdrawn than are obser\ed undei the same ciicumstauces in the case 
of thin dogs The In pei^h cemn, ketouemia and ghcosuiii aie ill moie in 
tense, hut most stiil lUg ol all, the geueial symptoms iie extiemely acute and 
a fat animal seldom lives foi moie than ioui da\s aftei discoiitinumg the 
insulin, wheieas a thin one mn Ine se\eral weeks 

There is theiefoic no iirefutable c\idence ie,amst the view that fat, as 
well as piotein, must be converted into caibobydiate m the Inei befoie it 
can be utilized as fuel by the muscles Ou the contian leceut lesults are 
all on its suppoit and among these, expeiiments by boskin mav be of mtci 
est It IS 11611 known that the blood sivn steadih falls when the liver is 
removed fiom the bodv This has been (.onsideied to show that the Inei must 
at least be the chief source of the blood sugai but it has not been concluded 
that it IS its only source Soskin injected lai^e amounts of epmephim into 
hepatectoraized dogs aud subjected otheus to asplnxia undei etliei anesthesia 
without causing even the slightest incieise in the steadilv fulling blood sum'll 
and he found after death that the muscles still contained some gh cogen The 
glycogen of muscle cannot appaientlv be leconveited to sugai in the body 
It can of course be thus converted m vitio bv hvdiohsis either with acid oi 
diastase, but once it has become deposited within the living muscle it has 
eiiteied an iireversible reaction wliuli leads it tluough lactic acid to CO 
lud H 0 In asphvxin us in boslvin s expeiiments no doubt o much of this 
lactic acid accumulated m the muscles that some found its wav into the 
blood It the livei had been present this blood lictic acid would have been 
conveited into glucose for this process is Inowii to occui in the intact am 
mal, but in the liveiless aiiim il it leinaiiied unchanged and theie was no 
rise in blood sugai That the oljcogeii m the muscles should dimmish as 
Mann and ]\fagath have shown in tlie liverless animals is of couise easily ac 
counted foi by the constant using up of this luateri il 

It may be pointed out that Maikowitz has found tli it thi lespiiatory quo 
tieut rises sometimes almost to unity for peiiods of scvcial houis’ duiation 
ifter removal of the liver in dogs which ire kept alive bv injection of sugu 
It does not use so high without sugai injection but that it uses at all over 
sufficiently long periods of time to rule out aiiv enoi due to a blowiiio off of 
CO IS supporting evidence foi the above views 

Finally it mav be concluded that in important finiction of insulin con 
aists in its dimmiahinj, or inhibiting the ovcrictne glucoiieogenesis which is 
the cause for the excessive sugai pi odiictioii bv the liver Linked closelv with 
this piocess is that of glycogen foimition iii the livci (ghicogciicsis) for 
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which the piesence of insulm is also essential, although available evidence 
indicates that glycogen formation m the muscles can proceed in the absence 
of insulin 

— J J R Jd 


Progress in the Treatment of Pernicious Anemia 

E very clinician realizes how unsatisfactory has been the treatment of 
pernicious anemia ilany dift'eient diugs and methods of treatment ha\e 
been suggested Only hydiochloiic acid in laige doses, aisemc and trausfu 
Sion have stood the test of time as theiapeutic measuies of proved values 
These, howevei, have only aided in initiating oi piolonging the remissions 
Nothing has materially altered the inevitably fatal course of the disease 
Most observers agree that true pernicious anemia is of intestinal origin 
Numerous workers, beginning with Ileiter, have thought that the type of 
intestinal flora present may be the determining factor in the production of 
poisons with an affinity for the hematopoietic and nervous systems The 
proof offered for this view is not convincing The same may be said for the 
theory that certain yeasts may be the causative agent 

Clinicians have emphasized that patients suffering from pernicious ane 
mia have often taken for a long time an incomplete diet BohaM has espe 
cially called attention to the fact that there is commonly a protein deficiencj 
over a long period Other patients may give a history of taking ei.ces3 fah 
It IS also possible that toxic bodies may be formed as the result of altered 
digestion consequent upon the deficiency of hydrochloric acid in the stomach, 
a constant finding in the disease 

Koessler, Mauei and Laughlin- think that changes in the viability and 
peimeability of the intestinal wall may be important factors Certain prod 
ucts of normal digestion are toxic if introduced into the blood stream ho'' 
mally the intestinal wall is an effectual bamei to the entrance of poisons 
into the blood McGaiiison has pointed out the very striking changes whic 
take place in the intestinal wall as the result of vitamin deficiency KoeaS er, 
Mauer and Laughlin produced a marked anemia in the rat by feeding a \ 
min deficient diet, which they think is due to altered permeability of the m ss 
tinal wall They state that suggestive good results have been obtainei 
patients with peniicious anemia by feeding a vitamin rich diet 

Certainly the most promising results so far obtained from any me 
treatment of pernicious anemia are those reported recently by 
Murphy ^ They^ have treated a laige series of patients with a fufi 
diet including at least a half pound of liver a day Fats have been n 
restricted, and fruits and vegetables supplied in abundance, but liver 
ingly the most important item in the diet The use of hvei is t 
justified from experimental work, since Whipple and Robscheit o 
found that it is especially valuable m hastening blood regeneiatiou i 

with experimental anemia that 

It IS as y'et not clear whether the favorable action is due to fattor 
liver IS a complete piotein or contains some specific antihenio v 
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Conclusions must certainly be cautiously dra^vn since pernicious anemia often 
runs a bizarre course with fiequent spontaneous remissions Clinicians else 
where are, however, experiencing equally as good results as those reported 
by Minot and ]\Iurphy by the proper use of the diet suggested by the Boston 
investigators Theie is uniformly a rise in the reticulocytes and a fall in the 
icterus index indicating there is more active regeneration and less active 
destruction of red cells with the liver diet 

The mtroduction of this diet by Minot and Murph> marks a distinct ad 
vance in the treatment of pernicious anemia 
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of Staudaids, President AVilUam G luxton, Dr II T MaeEaclieru of the 
American College of Surgeons, and Dr George W McCoy, Director of the 
United States Hygienic Laboratories 

During the sis years of the existence of the Society an organization has 
been built up -which has done valued service to the cause of scientific medicine 
both in private and hospital practice Closely cooperating with the American 
College of Surgeons the laboratories m all standardized hospitals have, 
through the efforts of the American Society of Clinical Pathologists, been 
placed on a high le-sel of efficiency The clinical pathologists occupying the 
directorships of these institutions have been a powei and a force in stimulat 
ing the attending staffs to the adoption of exact methods in diagnosis and 
therapy The laity too has become educated to the important role that the 
pathologist plaj s in the tcamu ork of the hospital and his acti\ e collaboration 
u ith the clinician 

The date of the meeting has been purposeh placed as neai to the Amer 
lean Medical Association Convention as possible in order to give onr members 
opportunity to attend the big gatheiing They will also be able to take ad 
vantage of the reduced tiausportition rates By cair^mg the program over 
from the weekend to Monday, the luteraening Sunday can be piofitably 
devoted to conimittcc meetings also the pleasant reunions among comrades in 
the common cause, the swapping of reminiscences of oui earl> struggles, in 
the formation of new fneudships and pleasant associations The wi\es too, 
and members of families of the Fellows will find m the convention a great 
opportunity both for sight seeing and social eujoMnont The local committee 
in Washington is making plans for then entertainment 

The business session piomiscs to be extremclv iiiteiestmg to all the mem 
bers and they are asked to participate actucl> therein It will touch on 
questions that vitally affect tlicir future The first topic of discussion will 
probably center on the report of the State Laboiatory Committee The recent 
questionnaire sent out to the members has piovoked coiisideiable thought and 
aroused an enthusiastic response The Committees on Research Publication, 
and Registration of Technicians will also present reports which will arouse 
liberal discussion It is incumbent on each member to immediately make 
arrangements to attend tbe con\eiition The time spent imU be more than 
compensated for bv the stimulation received in listening to the scientific 
papers and by contact with colleagues in the same planes of activitj He 
w ill not onlj receive information that -w lU be useful to him in his dailj prac 
tice but will confer the same benefit on his fellow membei’S It must be 
remembered that only by combined effort has it been possible to place our 
specialt> on tbe high plane that it is occupying at present in the field of 
medicine equal to that of other branches Youi attendance at the Convention 
will lend encouragement to jour fellow woikers in th^ field of clinical 
patholog-s ' 

Judging from the response to our inquiry as to prospective attendance, 
the Sixth Annual Com entiou of the American Society of Cluneal Pathologists 
promises to eclipse all previous records 
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American Society of Climcal Pathologists Sixth Annual Convention 

Willard Hotel, Washington, D C 
Friday, ALvy 13, 9 a m 

CALL TO ORDER 
SHORT BUSINESS SESSION 


Scientific Progiam 

Symposium on Kalm Test 

A Study of the Micro Kahn Test in Syphilis By Robeit A Kildufte, MD, Atlautic Citv, 
New Jersey 

The Microscopic Kahn Reaction By Francis B Jolmson, MD, Cliaileston, South Carolina 

Further Studies of the Kolmer and Kaliu Tests By C E Roderick, MD, Battle Caili, 
Michigan 

Discussion opened bj Dr R L Kahn, Lansing, Michigan 

Fatalities Folloiving the Use of Arsphenamine with Report of Autopsy B) Ernest Siott, 
MD, and R A Moore, MD, Columbus, Ohio (Read by title) 

Brain Structure Changes Aftei Treatment in General Paralysis By A M P Sauuder", M D , 
Dunning, Illinois 

The Use of Injection Methods in Pathologj By Ernest Scott, M D , and R A Moore, M D , 
Columbus, Ohio 

Friday, May 13, 2 p ii 

The Blood Picture of Purpura By Nathan Rosenthal, MD, Neu Yoik Citj 

Anemia as a Factor in the Test of the Rate of Sedimentation of the Eiy throcatcs Bv Regir 
S Hubbard, Clifton Springs, New York (By invitation) 

Studies of Sedimentation of Erythrocytes Bj A H Sanford, M D , I Technic, M D , and b 
F Hunt, M D , Rochester, Minn 

Differential Blood Counts A Comparison of the Accurarj Obtained by Various Methods Br 
Dean N Beacom, M D , Denver, Colo 

Ovarian Function Its Influence on the Concentration of Calcium in Blood B) Ilenaan 
Sharlit, MD, and Wm G Lyle, MD, New York City 

Purpuric Smallpoa, Review of Recent Studies By Kano Ilceda, MD, St Paul, Minni oti 


Fridw, Mvy 13, S PJi 

A Kej to the Diagnosis of Neoplasiiiata Bj Dr Wm Carpeiitci MacCartj, M D , Bo'-hi.de , 
Minnesota 

Rapid Methods of Examining Tissue Micioscopicallj Witlvout a hliorotoine Bj B f ’ 
M D , Rochester, Minnesota .. 

The Present State of Our Knowledge of Gingivitis By Robert A Koiltv, MD, 

Pennsylvama. ^ 

The Etiologic and Specific Relationship of Foci of Infection to Certain Organic Lcnon 
Postmortem Study By A S Giordano, M D , South Bend, Indiana 
The Value of Tonsil Cultures in Cases of Focal Infcotion By Russtll Rithar , 
Philadelphia, Pennsv Ivania 


Saturday, M v\ 1-1, 9 a xr 

Accuracy and Precision in Clinical Pathology By P V Wills, Dr Sc, Acvvarh, 

(by invitation) f^ope- 

New Clinical Methods for Measuring Color and Turbiditv as Applied in the un 

eter By Wm G Exton, M D , Newark, New Jersey ^ jcraC' 

A Turbidimetric Alethod for Sugar By Anton R Bose, PhD, Newark, Aew 
invitation ) 
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Sugais in Noimal Urine Bj Isadore Greenwald, AID, Now York City (By mvitdion) 

Occurrence of Lipoids in Urine and Their Diagnostic Importance By E L Miloslaui’i, 
il D , Milwaiikee, Wisconsin 

The Comparative Diagnostic Value of the Levinson Test and the Glucose Content of t'lc 
Cerebrospinal Eluid in Tuberculous Menmgitis By A S Giordano, AI D , South Iknii, 
Indiana 

Satukdaa, May 14, 2pm 

Patlielogj of Intestmal Tuberculosis By Alfred Blumberg, M D , Oteen, N C 

The Cultivation of Tubercle Bacilli By H J Corper, MD, and Nao Ujei, PhD, DtoTer, 
Colorado 

Some Observations on Basal Metabolism By Leon S Lippincott, MD, Vicksburg, Ah a 

Pathological Laboratory Examinations for the Dentist By Charles G Darlington, AID, 
New York City 

Laboratory Examinations Necessarj and Unnecessary By George L Scliadt, AID, Spnng 
field, Massachusetts 

A Modification of the Teclinie of the Wasserraann Test By L II Cornwall, AID, 1) 
Groszberg, and Blanche C Taylor, New York City 

Saturday, May 14, 7 p m 

ANNUAL BANQUET 

Tho Eolation of Clinical Pathologj to Preclinical Aledicine By President Willmm G Evton, 
Newark, New Jerscj 

Tho Relation and Responsibilities of the Clinical Pathologist to the Hospital Standardization 
Alovement By Dr M T AlacEachern, American College of Surgeons, Chicago, 111 

Remarks by Dr Norris Eislibein, Editor, Journal American Medical Association, Chicago, 111 

Remarks bv Di George K Burgess, Director, Bureau of Standards, AVasliington, D C 

Remarks bj Dr George S McCoj, Director, Hygienic Laboratoiy, Washington, D C 


Mondvy, May 15, 1927, 9 12 aai and 2 5 pm 

BUSINESS SESSION 


Call to order 
Reading of Minutes 
Unfinished Business 
Reports of Committees 

Committee on Exhibits 
Committee on Public Relations 
Publication Committee 
Program Committee 
Research Committee 
Service Bureau Committee 
State Laboratory Committee 
Committee on Registry of Tcchuiciaus 
Election of Members 
New Business 

Report of Nominating Committee 
Election of Ofiicers 
Selection of next meeting place 
Adjournment 

A cordial invitation has been extended to the members of this Societj 
Standards to visit their Department 


by tlie Buadu of 
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CLINICAL AND EXPERIMENTAL 


THE EFFECT OP VENOUS STASIS ON THE PROTEINS OP BLOOD 
PLASMA AND ON THE KATE OP SEDIMENTATION OP 
THE RED BLOOD CORPUSCLES* 


By E D Plass M D , and M D Rourke, M S , Detroit, BLcn 


TT HAS been well established that venous stasis leads to dehydration of the 
blood Dautiebaude, Davies, and Meakins' have shown that such a pro 
ceduxe causes passage of both electrolytes and water to the tissues, while 
Qrawitz^ and Schultz and Wagner® have demonstrated marked increases m 
the erythrocyte count, the hemoglobin content, and the specific gravity of the 
whole blood A rise in total plasma protein percentage during venous stasis 
has been proved by Kreibieh,* Rowe,® Peters Bulger Eisemnan, and Lee,® 
Lohme,^ and others Rowe’s® studies on the increases of the albumin and 
globulin fractions of human blood seium in eleven pathologic cases with as 
many different diagnoses showed that m geneial the percentage increase of 
albumin was higher than that of the globulin although three cases show 
the reverse t Rowe also pointed out that the piotem increase is a function 
of the duration of the stasis and that a stasis as short as one and one half 
minutes increased the albumin by 5 65 per cent and the globulin bj 3 71 per 
cent Peters, Eiseuman, and Bulger* in 1925 reported two experiments on 
venous stasis where thej studied simultaneous changes m total plasma pro 
tern percentage and plasma volume percentage and found the plasma pro 
tern increase of the same order of magnitude as the plasma volume decrease 
Thej explain their results on the theorv of simple plasma concentration ivath 
no transfer of protein to or from the tissues Thej disregard howe\er the 
very marked differences between the peicentage increases of the albumin and 
globulin fractions pointed out by Rowe® and amounting to from 27 to 58 per 

Frpm the Obstetrical Department of the Henr> Ford Hospital 
tRoTso used Robertsons refractometrlc method 
RcccRed for publication, Januarj 7 19 
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The natuie of the physicochemical piopeities of the superficies of tie 
micellae of any colloidal system is dependent upon the properties of tie 
medium m which the pai tides aie suspended In turn, the stability of a 
colloidal system is dependent upon the propeities of the supeifieies lYe 
should, theiefore, look foi changes in the suspension medium — the plasma— 


which can affect the physicochemical propeities of the supeifieies of the 
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1 — The effect of venous stasis upon the sedimentation rate of the red blood 


micellae — the red blood corpuscles — and can alter the stability of the 
as a colloidal system 

The Ph of the plasma has been repoited by Peteis° to be 
lowered by venous stasis, but the effect of different hydrogen-ion concen 
on the sedimentation rate of the red blood coi-puscles has not ye^^ 
studied Plasma chloiides, as reported by Peters'’ and eonfirme 
expeiiments, are somewhat lowered Pahiaeus’® has shown ^ oi 

of sodium chloride deei eases the rate of sedimentation The nido 
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tlie decrease of sodium cliloiide, winch is produced by stasis, is, iiouever, very 
much less than that bj which Fahraeus produced his results, and it can 
haidly he imagined that it could efl:ect changes of the magnitude we have 
demonstrated Plasma oxygen and caibou dioxide tensions are also changed 
by stasis, but the effect of these changes on the sedimentation rate has not 
)et been studied carefully Increased corpuscle number has been shown to 
produce a decreased rate of settling the opposite of the effect we noted 
from stasis 

Fahraeus*® and many others ha've pointed out the important role of the 
plasma proteins m determining tlie rate of settling of the red blood cells but 
there is considerable difference of opinion as to uhich protein is concerned 
Fahraeus feels that an increased sedimentation rate is usually explained by 
a globulin inciease, while Lmzenmeier*® attributes the variations to what he 
calls the “Seukungsbeschleuniginde Substanx” and uhich he identifies more 
or less posituelj as fibrin Iklusa'® Westergreu,®® Gram,®^ Starlmger,*^ and 
manj others attribute an increased rate of settling in ceitam conditions verj 
definitely to increased fibiin, and we prefei to assume tins position, not losing 
sight of the fact that some of the othei factors which have been mentioned 
maj bale luoie or less influence 

SUilMABi AND CONCLUSIONS 

Prolonged \enous stasis leads to blood dehydration and to an increase of 
plasma proteins The fibim, globulin and albumin are each inci eased and to 
a greater extent than can possibly be accounted for by concentration of the 
plasma alone The increase m the separate proteins are not equal to each 
other, nor is any one consistently higher or lower than the others 

^Ye believe that certain catabolic products formed in the tissues by rea 
son of the anoxemia imposed by the venous stasis have acted upon the cell 
‘ membranes" of both the capillaries and the tissue cells, increasing their 
permeability to protein 

It IS suggested that the l>mph fluid has inci eased in protein content by dif 
fusion of piotein from the cytoplasm of the tissues whicJi it surrounds and that 
this bmpli fluid, having become higher m protein than nornial plasma, subse 
quently loses protein to the plasma, thereby increasing tlie total jilasnia proteins 

The marked increase in fibrin during venous stasis points to reseiwe 
fibrin in the tissues 

The sedimentation rate is increased bj prolonged venous stasis and it is 
suggested that the increase is probably due chiefly to mcreised fibrin 

Care should be exercised in the use of the tourniquet or other constriction 
during the taking of blood upon which the sedimentation rate or phsma 
proteins are to be detennined 

EEIERBNCES 

JDautrebandc L,, DaTjcs IT W anil Meakins J Tlie Influence of Circulatory Changcn on 
the Gaseous Exchange of the Blood IH An Experimental Study of Circulatory 
Stasis, Heart 1933 x 133 152 

sQrawilz, E Klmisch expenmenteno Blutuntcrsuchungcn Ztsclir f kliu Med, 1802, xxi 
4u9 474 

Idem Khnische Palhologio dcs Blutcs Leipz 1911, Georg Thiemt 
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element also have a pait Application of the simple tourniquet usually did 
not produce so gieat a change as the piessuie controlled by the arm band of 
the sphygmomanometer The pressure exerted by the fomer undoubtedly 
varies considerably since there is no time method of contiol within wide linuts 


In no ease of the eleven reported is the plasma volume peicentage de 
crease even substantially equal to the total protein increase or equal to the 
fibiin, globuhn, or albumin inciease when considered alone The change m 
plasma volume is due almost entirely to loss of fluid to the tissues as is shown 
in Experiment No 9, wheie the cell volume increase was found to be 16 9 per 
cent and the cell count increase 18 2 per cent The increase of total protem 
01 of any particulai piotein cannot, therefore, be ascribed to a simple loss 
of fluid to the tissues That no appieciable mciease of the protem content of 
the plasma could be effected by synthesis of the amino acids and peptidmtro 
gen is shown by the constancy of the nonprotem nitiogen figuies during stasis 
reported by Eowe and confiimed by us in Cases No 9 and No 10, where the 
nonprotein nitiogen lose fiom 39 2 to 50 0 mgm per 100 cc, and from 308 
to 361 mgm per 100 ec respectively^ This apparent rise can be explained 
by the increased cell numbers, cells bemg higher in nonprotem nitrogen than 
the plasma The initial high value in the first instance may be due to the fact 
that the specimens were taken about one hour after breakfast That the 
increase in plasma protein cannot be accounted for by a decrease of corpii^ole 
protein is shown by expeiiments on Cases No 9 and No 10, m which the 
corpuscle protein changed only from 38 5 to 38 6 grams per 100 c e , and from 
36 3 to 34 7 grams per 100 ee, respectively, due to stasis The whole bloo 
protein was determined by the Kjeldahl method and the corpuscle protein 
calculated from these results together with the plasma protein and the ce 
\olume figuies 


Stailmg^^ has shown that normally the lymph in the extiemities 
only from 2 to 4 per cent protein, the lymph in the intestmes from 
per cent protein, and that m the livei from 6 to 8 pei cent protein ^ 

these facts and a consideiation of Tiaube’s theory of membrane permea 
ive might conclude that the sieve structure of the capillary walls 
liver IS coai’ser than the structure in the extremities and allows t e 
hydrated solute molecules, the proteins, to pass more easily throUo^^^^^^ 
interstices In certain pathologic conditions, wound shock, hemor 
shock, histamine shock,^^ and others, it has been shown jo 

the capillary walls m the extremities have become much more pemie ^ 
protem and that the formation of lymph has increased, thus g^d 

blood Heidenhain^’* has shown that peptone is a poweiful lympbOoOo 
that the lymph formed may be richer in protem than the blood plasma 
The tissues of the arm during stasis suffer from acute anoxemia 
this condition, fixed acid products are formed within the tissue ce 
the process of oxidation is handicapped (Koehler, Brunquist, and 
The earbon-dioxide content must increase continually both m the jy gf 
the blood m the absence of a means for its removal or of a sufficien s ^ 
reserve alkali Consequently, there has been induced a tissue 
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acidosis ^ That this entical state of anoxemia and acidosis in the tissues has 
probably led to the foimatiou of products which alfect the physical chemical 
properties of the membranes, increasing their pemeabilitj, and nhich briDo 
about tissue hydration, is shown not only by the sudden local change of plasma 
protein in our experiments and those of Kowe et al , but also bj a veiy conclusive 
experiment of Mann This latter observer produced venous stasis in the four 
extremities of a dog for an extended period and obsened tliat the animal -went 
into shock when the tourniquets were remo\ed allovving the products which 
had accumulated m tlie extiemities to circulate throughout the sjstem 

As a possible explanation for the lucreased piotein content of the plasma 
we suggest that products resulting from the anoxemia lia\e alteied the per 
meabilitj of the cell membranes, allowing proteni fiom the cjtoplasm, ad 
mittedly high m protein to diffuse to the lymph and thence to the blood 
through the capillary walls, to aid in pieseriing the osmotic relationships 
which have been disturbed by the changed physical and chemical conditions 
The prompt and laige increase m the plasma fibrin during venous stasis 
13 a very interesting observation The fibrin increase is local to the arm 
from which the blood flow is blocked and cannot therefore, be attributed to 
any specific liver stimulation This obseivation would seem to demand that 
there be reserve fibrin in the tissues of the arm as has been suggested bj 
Foster and Whipple^^ and others 

sedimentation rates 

The sedmientation rates of the red blood cells increased during stasis in 
all eases except No 2 where the total protein use is smallest and where there 
appears to be an abnormal suspension stability without stasis Pahraeus*® 
has shown that the rate of sedimentation is influenced by the corpuscle num 
ber, all other factors being constant and that, the higher the coiTiuscle num 
her, the slower the rate of sedimentation He also showed that the sinking 
velocity is about doubled b> a reduction of the coipuscle number from 5 000,000 
to 4 000,000 per cubic millimeter Stasis increases the corpuscle number, which 
effect would tend to decrease the rate of sedimentation barring other changes 
m the blood Therefore, the difteienee between anv two cuives representing 
the sedimentation rates with and without stasis would be even greater were 
the corpuscle number the ‘^ame in the two samples 

The same general type of curve is followed in most cases The rise during 
the first few minutes is less sharp, as is chaiTctenstic of the period of primary 
agglutination, and is followed first by tlie period of sedimentation which is not 
impeded by packing and then bj the portion showing the damping of the rise 
due to packing of the corpuscles In practicallj ever) case, the curve repre 
senting the stasis rate crosses or tends to cross the curve representing the 
normal rate as they both approach their limits of sedimentation. Smee the 
hematocrit reading is higher for the blood collected during stasis, the limit 
of plasma height is lowei and therefore the curve representing the stasis rate 
must cross the normal 

"We are not able to sav definitely which of the variable factors brings about 
an increase in the rate of sedimentation during stasis 
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The natuie of the physicochemical pioperties of the supeificies of the 
inicellae of any colloidal system is dependent upon the propeities of the 
medium in which the particles aie suspended In tuin, the stability of a 
colloidal system is dependent upon the properties of the supeificies IVe 
should, theiefoie, look foi changes in the suspension medium— the plasma— 
ivhich can affect the physicochemical piopeities of the supeificies of the 
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1 The effect of venous stasis upon the sedimentation rate of the red blood cells* 


micellae — ^the red blood corpuscles — and can alter the stability of the blood 


as a colloidal system 

The Ph of the plasma has been lepoited by Peteis® to be 
loweied by venous stasis, but the effect of different hydrogen-ion eonceiitreP 
on the sedimentation rate of the red blood corpuscles has not vet e 
studied Plasma chlorides, as reported by Peters'" and confirmed bv o ^ 
expel iments, are somewhat lowered Pahraeus’® has shown that "the a > 
of sodium chloride decreases the late of sedimentation The niagni u 
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the deciease of sodium cliionde, which is produced bj stasis, is, however, \er> 
much less than that b> which Fahraeus produced his results, and it eau 
hardly be imagined that it could eftect changes of the magnitude we have 
demonstrated Plasma oxygen and carbon dioxide tensions are also changed 
by stasis, but the effect of these changes on the sedimentation rate has not 
yet been studied carefully Increased corpuscle number has been shown to 
produce a decreased rate of settling the opposite ot the effect we noted 
from stasis 

Pahraeus^® and many others have pointed out the important lole of the 
plasma proteins in determining the rate of settling of the red blood cells but 
there is considerable difference of opinion as to which piotein is concerned 
Pahraeus feels that au increased sedimentation rate is usually explained by 
a globulin increase while Linzenmeier*® attiibutes the variations to what he 
calls the **&enkungsbeschleuiugmde fcyubstanz^’ and which he identifies more 
or less positively as fibrin Musa A\ cstergreu, “ Gram,** Starhnger” and 
many otliers attribute an increased rate of settling in certain conditions very 
definitely to meieased fibrin, and we prefer to assume this position, not losing 
sight of the fact that some of the other factors uhich have been mentioned 
may have more oi less influence 

SUMMARY \ND CONCLUSIONS 

Prolonged venous stasis leads to blood dehydration and to an increase of 
plasma proteins The fibrin, globulin, and albumin are each increased and to 
a greater extent than cau possibly be accounted for by concentration of the 
plasma alone The increase in the separate proteins are not equal to each 
other, nor is any one consistently higher oi lower than the others 

We believe that certain catabolic products formed m the tissues by rea 
son of the anoxemia imposed bv the venous stasis have acted upon the cell 
“membranes^ of both the capillaries and the tissue cells intreasmg their 
permeability to piotein 

It is suggested that the hmph fluid has inci eased m protein content by dif 
fusion of protein from the cytoplasm of the tissues winch it surrounds and tliat 
tins lymph fluid having become higher m protein than normal plisma subse 
quently loses protein to the plasma thereby increasing the total plasma proteins 

The marked increase in fibrin during venous stasis points to reserve 
fibrin m the tissues 

Tlie sedimentation rate is increased by prolonged venous stasis and it is 
suggested that the increase is probably due chiefly to increased fibrin 

Care should be exercised in the use of the tourniquet or otlier constriction 
during tlie taking of blood upon which the sedimentation rate or plasma 
proteins arc to be determined 
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THE PATHOGENICITY OP THE SMALL RACES OP THE “AMEBA 
OP DYSENTERY’ » 

^ 

* Bt Kawson J Pickard, 31 D , Saist Diego California 


C ONJOINT life IS a test of strengtli betneeu ita participants The relation 
ship IS seldom a true symbiosis, of benefit to both practically ahrajs one 
party is the giier, and e\en when he gi\es from excess he must always be on 
guard lest his partner, fiourishmg, does not tahe from his need Each organ 
ism stmes foi the full development of its potentialities A change m envi 
ronment changes tlieir lelative stiength so tbat from a benign commensalism 
in which the lesser lues upon the waste of the greater they may pass into a 
parasitism causing the disease or death of one of the participants Thus a 
parasite ignored m its weakness may attach fi om stiength, or from numbers, 
when conditions favor it So as with anj form of life, the balance is not 
stable , changing surroundings release or inhibit mhereut capacities of expres 
Sion which bring about physiologic changes often accompanied bj changes in 
morphology With two different species m some form of conjoint life the 
balance in their relationship is the more easily disturbed m that the ad\an 
tages to be seized by one or the other aie multiplied by the differences in 
capacity of expression between different kinds of oiganisms And peace is 
never declared in nature 

In discussing the lelationship between man and the ameba or other intes 
tmal protozoa, we properlj use in our terminology such terms as variable 
virulence, immunitj, and so ou fiom the partisan point of view of mankind, 
but in studying those organisms we avoid prejudicing a true estimate of the 
status of any parasite bj the careless use of words which aie applicable id 
an opposite sense fzom the parasitic standpoint 

The difSculties in the studj of human intestinal protozoa are great The 
careful study of parasitic protozoa in man is oiih a few 3 ears old Pew of 
these protozoa have been cultivated at all the ameba of djsLUteiy onl> re 
ceutly and then in association with bacteria The protozoa are not only more 
difficult to study than the bacteria but tbev arc also more difficult to recog 
nize Their more complex forms are often degenerated dviiig or dead when 
discovered and su&cienth resemble other cells of various kinds to require 
consideriblj more specialization to recognize than is required for a bacterial 
diagnosis Clinican> the difficulties ire even greater “We hive been highly 
trained in thinking from the bicterni point of view since tlie days of Pasteur 
and poorly trained in thinking from the point of view of protozoon infection ” 
5333 Kofoid ' We are earrjing over into the domain of parasitic protozoology 
ideas tint belong to bacteriology With bacterial infection ire the classic 
rubor, dolor, tumor, calor, and characteristic changes m the blood Haugh 
•Received for publication. Januarj IS 192< 
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wout,- in an early paper on the pathogenicity of the flagellates, spi 
remarkable powers of adaptation shown by both the free liinig .iiit 
protozoa’’ and asks, “Does it not seem that we are dealing iiitl 
affinities of a different nature, chemical reactions governing tlie 
diseases of a characteristically nonfebrile charactei unaccompdii" 
phenomena of immunity? These phenomena need not be lestin! 
sarily to the metabolic chemistry of the parasite They might he ’ 
by chemical changes originating in the cells and body fluid ot i 
Haughwout was the fiist to perceive that the protozoan diseases <ut 
m nature from the bacterial diseases, and lequire special methods (h 
methods perhaps only rn the devising at present 

Several of the species of human entamebae are regarded os < t 
maining as harmless eommensals, the flagellates sometimes seem to h 
the ameba of dysentery, now found to be a common inhabitant of t 
intestine, while amebic dysentery is rare — in the tempeiate zone- 
its status again brought in question Yet with any parasite, liovem 
the assoeiation may appear as deduced from the crude tests we a ■ 
apply rn our laboratories, there exists a complex eounterreaction bet 
host and the parasite, the complexity inci easing with the dilieienr 
the organs of the associates At one extreme the piotozoan is quite ( 
and evidently hanning its human host , at the other extreme the pro' 
not only well enough tolerated that no signs of damage can be discei 
on the basis of eneystment, might be said to be on the defensive 
mary dismissal of species which are probably not pathogenic, ns ii 
however, is not a “scientific" attitude While it would doubtless h 
not to admire the hesitation of the zoologists to condemn a human 
in the absence of complete pi oof of its noxiousness, they judging foi 
matters as they pioperly judge in other biologic questions, yet it 
remembered m favor of physicians, rvhen they look with mistrust on 
sites, that medicine, like war, is primarily an art that utilizes scienc' 
with a necessary admixture still of rite (again like war) — and the ' 
in the presence of a sufferer, feels that the individual cannot wait foi 
tide of absolute conviction to arise in the scientific sea, for the clrov 
his ills The clinician may well let an empiricism be his gtnde until 
one be found, and use on insight like that which led Goethe to a dum 
the substance of evolution A working hypothesis based on the >i 
facts IS of more use to the sick man than to rvait for missing links vh 
unite the facts and theory into the force of a law It is necessaiv oi 
for the physician to remember that he is working on a theoietic basis <i' 
he be ready to discard it for one better substantiated, nor must he ^ 
self think that one case recovered or cured is proof for the moment s 
able idea 


We are at present sufficiently informed to say that parasite, 
commensal, is the tenn which properly describes the simpler organisms 


•Some interesting Instances of protozoan 
on The de\elopment of pathogenicit\ In the 
in Tropical America 1924 United Fruit Co 


adaptability are Riven in a 
International Conference on 
Boston 


paper bt 
Health 1 
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live lu moie compIe\ fonns Then sccieta and excteta aie ceitanily unfitted 
foi absorption and use h} tlic higlitr oigainsm since the pioto^ioan, depend 
enfc on the host foi its food must utilize tins food aetording to its oun 
metabobc processes which me unqiiestioinblj dilteient fiom those of the 
host Therefoie during the coui*se of au mfeetion theie must be pioduced 
products which if absoibed b) the host will aftect Ins welfaie in propoition 
to the delicacy and sensitiveness of the icaction of his bodj, largely a fuuc 
tion of his body complexity and especially tint of the neuropsjchic apparatus 
These are in addition to anj products that might ause fioui a disease affect 
ing the parasite itself, such as immune bodies against the host, or from the 
death and disintegration of the parasite whetlici the paiasite remain in the 
lumen of the bow el or penetrate the tissue and cause direct trauma and p iren 
teral absorption Any such toxic pioduefs although not resoibed would be a 
menace so that the harmlessness of these organisms must be proved rathei 
than their pathogemcitj defended The most complex organism is man AVith 
his highly developed ueivous si stem man is psichicilh sensitne to the 
slightest influence and so sensitive an oiganism has no ^harmless commensal ’ 
All parasites, in one wa> or another affect him although it be but shghtlj 
Man’s adaptability, man ellouslv developed mav covci the losses or damages 
for a time or even for a lifetime but m auj case theic will be individuals 
who testify to the dangers latent m a pniasitism bv abnormahtr of phjsiologj, 
or by nervous or psvcbic reaction Even our inevitable and universal ‘ com 
mensal,” B coh has had some evidence biought against it ns shoitemiig our 
lives brief experimental peiiods have exploded the flieorv that the intestinal 
bacteria were necessarj to life, and all hnow that B coh occasionally develops 
Its potentialities to the point of causing acute illness 

I recall two instances of the absorption of piodncfs definite at least m 
the effects produced caused bv paiasites as fa apait as Ilymeiiolepis uana 
and Entameba histolytica and tinhomonas in a double infection The patient 
with the dwarf tapeworm, scon m Panama m 3912 had constant fatigue, with 
attacks of overpowering somnolence which neaih cost him hia position Dur 
uig one course of foui weeks’ treatment he passed 72 000 tapeworms (there 
was of course autoreinfection pciiod about seven days), and he was never 
entirely freed from the infection duiing the three vears I was able to follow 
his case, but was symptomatically relieved and icept m good health bv occa 
sional dosage with aspidium The other patient Case 17 reported previously,^ 
had lethargy with attacks of somnolence duuug which he would fall asleep 
while walking iidiug horsehacl etc IIis attacks disappeared with the 
aiuebae Many svmptoins in eases of amebiasis can be more plausibly explained 
and the pathogenesis is moie comprehensible if we consider that the metastatic 
growth of the aniebae is less common than the absorption of the products of 
then growth resulting m affecting with toxins tissues situated at a distance 
from the site of the amebic proliferation such localization m any special 
tissue being due either to a specific tiopism of the tissue cells for the absorbed 
molecule, or to a greater susceptibility of the tissue due to ‘Strain (joints), or 
struLtural delicacy (nerve) Barrow* savs there is a toxemia or svstemic 
pQisomug from amebiasis manifested bv a distuihance in the skin,/ joints, 
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blood-forming organs, endocrine function, metabolism, neivous system, or by 
psychic balance, a poisoning as definite m its clnueal aspects as that of anr 
mineral poison Toxicity and actual tissue invasion aie not always clearly 
distinguishable with piesent methods A case filustiative of the theory of a 
toxic absoi-ption fiom amebiasis is that of a dentist, Di L, who had attacks 
of sciatica of mei easing severity for oimr a yeai, and had had all the labora 
tory tests, cluneal, ladiologic and piotein tests that are available, all nega 
tive The fecal examination was leseived to the last, and numerous E his 
tolytica found, containing blood cells He had never had dysentery, had hved 
in Kansas befoie coming to San Diego, and had not had tropical contact Tbe 
nerve pain disappeared, lagging a few weeks aftei treatment of the amebae 
with stovarsol, but returned in three months, at which time the amebae were 
found numerous again, no treatment having been given in the mterval, pur 
posely He is now well of his sciatica, and the amebae have not mcreased to 
the level at which they can be found in the stool, due to regular short coursea 
of stovarsol In this ease the possibility of an occupational (position) neuritis 


was ruled out, fiist, as the pain was right sided only, the stram, however, was 
probably the determming factor in making this nerve the situs mmons resist 
entiae for a nerve poison absorbed from the activities of the amebae It is 
hardly likely that in eases hke this, oi like those cases of nitis reported bv 
Mills,® occurring “during the couise of a nondysenteiic amebiasis,” that there 
IS an actual invasion of the amebae m the neive or in the eye, although by the 
weight of evidence theie can be no doubt that the symptoms are due to the 
amebiasis Of couise amebae have been found in many parts of the body, 
earned by the blood stream, as can be found m the hst of references given by 
Mills in his paper and by Kofoid and associates in then paper on ‘ Systemic 
Infections by Entameba Dysenteiiae The findmg of amebae in certain eases 
of arthiitis by Kofoid and Swezy^ has not been confirmed so fai, nor has t cir 
demonstration of amebae in Hodgkm’s disease, due probably to the difiSc ics 
and time required foi thorough seaich "With the discovery of better me ^ 
ods of eultuie the question of the actual presence of the amebae m these an^ 
other lesions may be settled, one recalls the difficulty of finding the 
cocci in 30int lesions before a special techmc was developed, and t 
time that these arthritic diseases were attributed to a diathesis ^for v' 
one wonders, the present day fashionable synonym may be toxicity 

In bacterial f eedmg thei e is necessarily an excretion oi x i + cau 
enzymes in order to liquefy the food outside the bacterial body so t a 
be absorbed These enzymes and the excreta of bacterial 
for nearly all the action of bacteria upon the human body A 
bacterium producing a large amount of enzyme to digest a 
might be said to have an increased virulence ilost of the amebae an ^ 
lates m the human intestine live free m the lumen, and obtain or 

sistmg chiefly of bacteria and yeast cells, occasionally cellular 
other protozoa, by engulfing it entire into a food vacuole from w 
absorbed Except for the dejecta of life processes there is no ^hicb 

sanly excreted by the intestinal protozoa either to obtam ^e, ov to 

they are able to capture by movement and do not appear to par 
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predigest it There is the notable exception of iutaineba histolytica which is 
entirely or almost entirely a tissue feeder* eroding oi penetrating the tissues 
of its host by means of a cytolytic soJ\ ent so subtle that tbe phagoej tie ceils 
of tbe host are not alarmed Earely docs it mgest blood cells except when 
present in tbe dysentery of which it is the cause But our iguoiaaoe of the 
metabolic processes of the intestinal protozoa amounts to almost totality, due 
to our inability to grow them in pure culture Ev en the histolytic ferment of 
tbe ameba of dysentery is laiown only by its effect, Msible enough eieu in 
stained tissue sections in tbe clear liquid zone suiiouiidmg the amebae that 
have invaded tbe tissues Wbilo ue arc awaiting more exact infoimatiou it 
IS best, as Kofoid advises, to lecord all paiasites found iii cicb case, carefully 
to distinguish tbe species, to study the liistoiy and si mptomatology of the 
patient in the greatest detail, and in general proceed ni a uiaimei calcidated 
to increase our knowledge rather than to pass without notation the infections 
that seem harailess in present light We arc fortunate to have the enthusiasm 
and accurate obseriation of a protozoologist like Rofoid woikuig- on these 
problems m medical territory with resources that promise solutions for many 
of them 

Omitting the amebae reported from a few isolated eases six species have 
been desonbed occurring as parasites m the intestines of man Theie is con 
siderable confusion in the nomenclature so that the older papers are uaavail 
able for the ordinary student on account of the numerous synonyms, ten to 
twenty for each species and even today the authorites have not agreed upon 
the correct names for the dilfeicnt amebae The anieha of dysentery is 
Entameha histolytica for Dobell, Endameba histolytica for Hegner and TagU 
aferro* Entameha dyseutenae for Brumpt and for Kofoid Endolunax phago 
cytoides (B ), Bndolimax nana (H and T , D and 0 C ) is Entameha nana 
for Kofoid lodanieba butschlu (D ), lodameha williamsi (H and T ), Endo 
Umax Williams! (K ), is Pseudoliraax wenyom for Brumpt Since the writings 
of these authors are ou the ready reference shelf of laboratories doing fecal 
diagnosis, it is unfortunate tliat there is not the unanimity in names for these 
amebae that there is with Entameha eoli Counedmama lafleun (Kofoid), 
not generally recognized yet, is listed by Brumpt*" among the synonyms of 
E coll, which he speaks of as being 'totally inoffensive ” while gmng m a foot 
note reference to the observations of Biff, of Strasbourg who found it in 
cysts of the appendix and of the tubes In some instances E coh may hav e 
been confused with the pathogenic Councilmania lafleun, m others it has been 
snfSciently identified as the cause of an enteritis Crowell** says that the 
position of D eoli is not certain some do not concede its lack of pathogenic 
ity, finding oases of dysenterv in which only E eoli is found Brown*' re 
ports several oases in which E coh was without doubt pathogenic, and also 
reports three cases in which Endohmax nana (Entameha nana) seemed re 
sponsible for a severe diarrhea This ameba has hitherto been considered 
harmless Dientameba fragilis and lodameha buetschlu have never been 
found in suspicious circumstances 

Thus the only regular offender is Entameha histolytica, and until the 
extensive stool surveys were made during the war, its role was seldom ques 
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tioned Then, finding this aineba in laige numbeis of appaiently healthy car 
iieis cast doubt on its pathogenic idle, and bi ought about a change of opinion, 
iiioie among the zoologists than among the climcians Hegnei“ says that ni 
spite of E histolytica living only as a paiasite on the tissues, not nioie than 
10 pel cent of the people infected show any maiked elimcal symptoms The 
' ‘size laces” seemed to offei an explanation, at least m pait Binmpt‘“ noted 
that the “miuuta” foims had nevei been seen in the liver, that they weie not 
blood-feeding, and weie the type found in (so called) healthy canieis and 
convalescents Kofoid“ states that while we have no information as to the 
meaning of the size laees, that ivhen the clinical histones indicate a long 
standing infection, the small race, with cj^sts fiom 4 to 6 mu in diameter, 
aie found, and aie suggestive of a possible modification m size as a lesult of 
long contact with the host “Cases of human infection observed ovei mouths, 
01 at Intel vals of yeais, reveal a constancy of cyst dimensions indicatmg that 
changes do not occui quickly ” KesseP^ found distinct size races m lat 
ameba which lemained constant duiing passage thiough cultuie lats ovei a 
long peiiod DobelP said that the laees difi;eiing in size difteied in no other 
chaiacteiistic, moiphologic or physiologic, but he wiote this in 1921 Brumpt, 
in the 1922 edition of “ Pai asitologie, ” desciibes two cycles m the evolution 
of the dysenteiic ameba, “a normal, nonpathogemc cycle,” and the abnormal 


pathogenic cycle In the eaiiieis the ameba is always of the small size lace, 
multiplies by scission, and forms the cysts with four nuclei The abnormal 
cycle “is bi ought on by the influence of intei current disease, paiasitic asso 
eiations, oi following modifications of the intestinal status” oi changes in 


the general health of the host, which cause the ameba to develop tropisms 
imfavorable to the host This tiansformation, exceptional m man (2 to 3 
per cent), is the iide in the cat when it is infected by the ingestion of ripe 
cysts The small races will cause dysentery in cats, he states, yet no one has 

_ ( i T^Iis 

explained how the minuta forms become hematophagic and pathogenic 
hematophagic amebae multiply rapidly by scission and are rapidly elimma e 
with the quantities of mucus coming from the intestinal irritation which tief 
piovoke ” The question of size races is much confused The change 
on feeding cats with cysts of races with small cysts, should be confiinie V 
the careful measurement of ripe cysts later obtained from the cat, 
mine whether the small piecystic ameba had not merely grown into the 
hematophagic, rapidly multiplying form, and did not again produce 
cysts when conditions again favored encystment The same change 
of motile forms can be brought about in culture amebae bj^a mea 
blood cells Eepoits from various workers that they have ‘ seen tie 
race change to the large duiing a relapse of dysentery,” and vice 
not been based on cyst measuieraents Again it is not infiequeiit that 
size laces exist simultaneously, a laigei ameba with large sized e>s s 
ing blood cells and the patient sufteiing fiom dysentery, ivhile ‘‘ 
with small cysts coexists, of uncertain role Such was the case o a 
leeentlj referred bv Di Albeity foi fecal examination f®'" 

never lived away fiom the northern Middle West, and had had ' 

^ about a year In this case we do not know but that this man ac 
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a carrier of tlie small race of E histolytica, and had a secondai’j infection 
with the larger race that produced the dyseuterj the past year 

There seems to be a distinct difference in the pathogenicity of the size 
races The small races are widely diffused throughout all races of mankind, 
and family infections are common Kofoid*^ says that patients repoitiiig no 
History of dysentery form by far the greater propoitiou of then records, but 
adds that “such testimony could hardly be expected to represent accuratelj 
the period of uifancy, within which amebiasis may well have been acquiied, 
and may ha\e been accompanied by an initial attack of dysenteiy followed 
by the chronic carrier stage, whose moat evident intestinal sjmptom is con 
stipation ” In many examinations of the stools of infants and children with 
diarrhea and dysentery in California I ha\e never found amebae, although 
about 15 per cent of adults refeired for examination because of intestinal 
symptoms are carrieis of E histolytica Certainly the small races do not in 
gest blood cells and in the nondyseuteric amcbic diseases are the type usuallj 
found In the case of ‘ aithntis deformans of Ely s second type and of 
Hodgkin’s disease as well as many cases of chronic, low giade ill health,” 
Kofoid® finds the size of the ejsts generally less than 10 microns, often 7 to 9, 
sometimes 6 to 8, rarely from 3 to 5 microns Such small amebae could pass 
through any capillary 

Until the culture of the ameba is simpler than it is at present, the pi oh 
lem cannot be solved whether the large forms are actuated hematotropic 
ameba of the same race as the small amebae or really a different infection 
“In any case this question of races presents a considerable biologic interest 
for the problem of immunity,” says Brumpt indeed, if there really are 
different races, it might be asserted that the infected individual is in a state 
of anergy, since, in spite of the new infections by cjsts from races differing 
in size, he shows only the race that infected him orioiuallj On the coutrarj, 
if the dwarfism or giantism of tlie ejsts is due to the surrounding medium, it is 
impossible for us to know whether supermfection is possible or not and whether 
there is a relative immunity m the couise of intestinal amebiasis ” As abo\e 
stated, we do find individuals with coexistent different size race infections 
but ha\e no means of telling whether the one size race has not developed from 
the othei The possibibty of immunity m the rat Kessel thinks is suggested 
by his experimental facts Dobell and O’Connor^ say that all the evidence 
goes to show that whether the infected individual suffers or not from his 
infection depends rather on his own susceptibility than on the virulence of 
the parasite Haughwout® says that it is hard to escape the conclusion that 
the host on occasion may transform an apparently harmless parasite into one 
that 13 pathogenic apart from lowered vitality and resistance 

There is today little doubt that E histoly tica is more or less pathogenic 
to any individual who harbors it Dobell savs E histolytica is a true tissue 
parasite facultatively pathogenic ‘ There can be no doubt that the carrier 
of E histolytica though he display no symptoms always has a more or less 
eroded or ulcerated gut ’ “Araebic infections are vei*y persistent probablv 
lifelong unless eradicated by specific treatment Consequently all who once 
become infected with this parasite are likely to suffer from amebic diseases at 
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some subsequent tune For the aveiage case the risk is probably small ” 
There was lacking until quite lecently the thoiough search for symptoms in 
the past 01 piesent of such cairieis and the pioof that, when the number of 
amebae has risen to the level at which they may be found in a fecal examma- 
tion, they aie numeious enough to cause symptoms This work has laigely 
been done by Kofoid and his followeis 

We have long known that the ameba living in the mucosa of the colon 
invaded the vessels and found its way to the liver, and occasionally to the 
lungs, usually by extension, and rarely was carried in the blood to the bram 
Later, amebae weie found in the urinaiy tiact, testis, faUopian tubes, and 
spleen, and finally in the bone manow in certain cases of aithiitis, and in 
the lymph glands m Hodgkin’s disease by Kofoid, Boyeis and Swezy,“ who 
“connect this ameba with a widelj’^ prevalent mild type of invalidism m mid 
die age and thereaftei ’’ 

Boyeis, Kofoid and Sueyy' state their piesent concept of chionie amebi 
asis with E histolytica (vel E dysenteriae) as a definite clmical entity, recog- 
nizable as such They find a marked fatiguability, commonly associated with 
constipation or a constipation broken by evanescent diariheas, abdommal sore- 
ness, digestive disturbances and neurosis of vague natuie “The normal man 
knows hungei and the desire for evacuation, otherwise his bowel does not 
obtrude itself on his consciousness In amebiasis he is not comfortable m the 
abdominal region, he is “bowel conscious’’, as a lule he has been pieviously 
diagnosed as having chionic inflammation of various organs, and sometimes, 
unfoitunately foi the patient and for the xeputation of the operator, there is 
a history of opeiations without relief, in Bariow’s cases,'* 28 per cent had had 
gastrointestinal opeiations “Human amebiasis is a definite disease entity, 
protean in chaiacter as is syphibs, imdramatic in behavior, subtle in onset, 
and definitely nonbacterial in type The piotozoa are minute animal forms 
often tolerantly regai ded by human tissue for a long time ’ ’ Chronic amebi- 
asis IS nearly always an infection by the races with small cysts, and theie is 
almost never a histoiy of a dysenteric attack, rarely that of residence m the 
tropics or contact with people %vho might have bi ought back as convalescent 
carriers an amebic lace that is known to have caused dysentery 

With matteis standing thus, an added inteiest and a fiesh turn given the 
discussion by an attack on the pathogenicity of the small races of E his- 
tolytica by the author of the laboiatoi-y “bible” of parasitology, Professor 
Brumpt, who left the question doubtful m the last (1922) edition, while citmg 
his own belief at the time as for the mutation of size races In a prelunmary 
note,^® he calls the attention of physicians to an “ameba geneially confused 
with the ameba of dysentery, Entameba dispar ’’ 

The small race of B histolytica, based on its wide diffusion throughou 
mankind and its being nondysenterigenic, set it aside as a new species, 

B dispar, which Brumpt describes as resembling B histolytica morpholog- 
ically, m appearance, color, clear pseudopodia and family disceimible nucleus, 
differing in the negative signs of the absence of the large motile forms, even 
after pragation, the absence of red blood cells in the food vacuoles an 
slightly less motility at room temperature, all pomts previously noteu 
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Bninipt and others as cliaractenzmg the small race of ameba The cyst is 
like that of E histolytica in number and appearance of nuclei E dispar is 
ranked as a new species (a) on the basis of its food, bacteria and j easts,* 
(b) its slight pathogeiucity for the tat, m \vUich it produces but a fugaceaous 
lesion, never dysenterj, and on a (c) second biologic ground of being widely 
distributed and not causing djsentery He quotes statistics that show that 
m England 5 per cent of the population are camel's of the ameba with four 
nucleate cysts, m France 4 pei cent m the United States 5 per cent, in Vene 
zuela 30 per cent, in Buenos Aires 24 per cent Statistic studies show that 
the amebae with quadiinucleate cjsts are as common in the stools of people 
inhabiting countries where amebic dvsentery is rare as where it is frequent 
Why IS the ameba dyseuteiigenic for mau once m foui times in the Philippine 
Islands 1 in 20 in Macedonia Indo Cliina the Senegal and Morocco, while m 
England with appioximately 2 000 000 carriers but one or two autochthonous 
cases arise during the jear?'^ 

Sohei Shimura, a Japanese writer in 1918 noted the presence of an ameba 
“not pathogenic’’ for man in six individuals five with a normal intestinal 
tract, one with a nondjsenteric chronic catarrh With this ameba Shimura 
was able to give only a transitory lesion to 3 of 23 kittens inoculated, while 
he obtained positive results in 91 of 100 inoculated with amebae from djs 
entenc stools, and 50 in 100 making the luttens ingest cj sts from dysenterj 
Similar experiments bj Brunipt himself have changed his opinion expressed 
m the 1922 edition of the ‘ Parasitologic that the small forms had a low 
infectious power, to the theorj that the difference is that there is a non. 
pathogenic species Brumpt and Drbohlav in the fonner s Jaboiatory, usmg 
the technic of Boeck and Drbohlav t were able to infect kittens from healthy 
earners In thirty kittens Brumpt found no ulcerations only a few eon 
gested areas, although the amebae were evtremelj numeious, occasionally 
they contained red cells but there was no true dvsenterj 

The surprising epidemiologic facts arc much easier to undeistand Brumpt 
thinks if it IS admitted that the widespread ameba is not dysentengciuc for 
man, ‘perhaps not even pathogenic and should be considered a species dif 
ferent from the dysentenc ameba the frequency of the latter having no rcla 
tion to that of the quadrinucleate cysts The morphology similar to that 
of the ameba of dysentery need not hinder our making the distinction ‘ for 
Prof Dobell is incapable of distinguisbiug B ranarum from D histoljtica 
either in the vegetative form or m cjsts but separates it by biologic charac 
ter” Indeed, the statistics for amebiasis are being found to hold true for 
peoples like the Alaska Indians who have had no possible contact with the tropics 
and the difference between the number of carriers and the morbidity from 
dysentery is so great one might well be surpnsed There is a difference of 
opinion as to the food of the small ameba Only the large amebae ingest 
blood cells The mode of nutrition savs Dobell “is peculiar m this species, 
being mainly by absorption and bacteria are probably never ingested bj nor 

, In a case wUh diarrhea I studied with the small race of ameba SO per cent contaJncl 
DaclerJa, none blood cells 

hour. Inoculation under ether anesthesia, anl sealing tho kittens anus for twentj four 

this tcchnle with amebao from two carriers nJlh s>mptom3 but who never had 
*aeQiery I was unable to obtain even Implantation In young kittens 



754 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


morphology, slight in the highei organisms, moie maiked in the simpler The 
change in size may be a maik of the change in character 

The diffei entiation of Councilmania by Kofoid and Swezy,^® has cleared 
a source of confusion, in the vegetative stage with E histolytica, in cysts 
with E coll Similaily further diffeientiations may be expected in this new 
field of woik New staining methods, but chiefly, the cultivation of aniebae, 
wdl enable clinicians to make moie exact diagnoses E dispar, even if not 
a valid species, shows a partial fixation of character similai to that of the 
streptococcus races with joint, gall bladder, throat or othei tissue localiza- 
tion It IS too early to draw any conclusions. Although enough facts may 
not have been adduced to pio\e E dispar has a right to exist as a separate 
species, at least there are enough to show a tendency, in a protozoan parasitic 
m the piimate stock since its origin, towaid the foimation of a variety with 
fixed habits But raising the question of the specificity of the ameba present 
in earners, and Brumpt leaves it a question, wiU diiect study by fixing at- 
tention upon definite points of attack in the ameba problem More careful 
study of fecal protozoa is needed, far more than the customary separation of 
E coll and E histolytica All species must be noted as found We are still 
in the statistic stage with the protozoa, the stage of uncertainties, and of 
aiithmetic eiiors, but a stage of hope E dispai, not mutable mto a dys 
enteiigemc species, or very exceptionally so, may exist, as species etiologic 
of much ehionic illness The mutability of the size laces has yet to be proved 
Between cultivation and animal experiments this may be detennmed, but 
human experiments may be necessary A problem named is already half solved 

SUMMARY 

1 There is evidence that the intestinal protozoa cannot be beneficial to 
man, only negative evidence that they are ever innocuous, and positive evi 
dence that they can be dangerous, theoi etically any of them might become 
pathogenic The danger of an infection may be shown eithei by tune of ob 
seivation in the individual, or by the percentage of disease in a number of 
infections 

2 Entameba histolytica presents two ty^pes a race with large cysts usu- 
ally associated with amebic dysentery of tropical origm, and a race with 
small cysts that is common everywhere, laiely associated with dysentery, but 
apparently the cause of low grade illnesses in midlife The most complete 
proof of the etiologic relationship of the ameba to this pathogenicity has been 
given by Kofoid and his followeis 

3 Brumpt thinks the small race differentiated enough to be considered a 
separate species, E dispar 

4 The question of mutability or immutability of the size races of E 
histolytica awaits perfection of culture methods and media, its growth lu 
pure cultuie free from bacteria, preferably with living tissue cells to approxi 
mate natural conditions Study could then be made of the histolytic enzyme 
or other products Surveys of different age-gronps would show at what time 
of life amebic infection begms 
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5 The effect of tropical clmiite on man and its possible reaction upon 
lus parasites, suggested b 3 Haughuout, is impoitant Eoddis and Cooper^^ 
have shown a definite harm from tiopical climate, lowered basal metabolism, 
blood pressure, suggesting the possibility of other variations 
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subcutaneous and inusculai tissue, theie is practically no fibim present in 
the exudate Sparse Giam-positive oiganisms having the moiphology of both 
COCCI and bacilli are scatteied thiough the inflammatoiy aiea Slight oi 
model ate congestion with occasional minute hemoiihages occur in the medulla 
of the adienals In the other organs, moderate degrees of acute congestion 
aie found 

The chief difPeiences, theiefoie, from the lesions induced by C diphthe 
> lae aie seen in the uniform occurrence of ulceiation at the site of subcuta 
neons inoculation and the absence of diffuse hemoirhagic infiltiation of the 
adi enals 

Guinea pigs inoculated mtraperitoneally with a foity-eight lioui bioth 
culture of the Coi ijnebacteimm ulcerans die almost consistently from twenty 
foui to foitj -eight houis later At autopsy, a puiiilent exudate is usually 
found in the peiitoneal cavity, as well as multiple small abscesses scattered 
through the omentum and liver 

The local leactions on labbits resulting from both iiitiacutaneous and 
subcutaneous injections of the microoiganisms are always more severe than 
on the guinea pigs The lesions aie moie extensive, and the more intense 
areas of induration, congestion, and especially neciosis are followed by the 
foimation of an uleei White lats aie less susceptible than guinea pigs 

TOXIN PRODUCTION 

Bioth cultures of this microorganism weie filtered aftei seven days’ incu 
bation at 37° C The veal infusion bioth for these cultuies is the same as 
that used in the piepaiation of diphtheiia toxin The potency of different 
lots of this filtrate vanes, and there seems also to be a definite variation m 
the susceptibilitv of the guinea pigs to the toxin, since, at times, 0 1 c c 
injected inti aeutaneously may induce only a small area of induration and 
congestion, while again an extensive local reaction with an area of necrosis 
may result 

The filtiate is much more toxic for labbits than for guinea pigs Whereas 
0 1 to 0 2 e c usually is required to induce a reaction about 1 cm in diameter 
in guinea pigs, 0 01 e c injected inti aeutaneously into rabbits results m a 
raised area of congestion and induiation varying from about 2 to 2^4 cm m 
diameter 

An injection of 2 to 3 c c of the toxin, subcutaneously, into guinea pigs 
may result only in the formation of an area of induration and congestion 3 to 
4 cm in diameter, while, after an injection of 5 c c , a definite area of necrosis 
appears in the center of such a lesion Occasionally, animals receiving the 
larger inoculum mac die The autopsy findings are similar to those of ani- 
mals inoculated with liciiig culture The lesions induced by subcutaneous m 
jections in rabbits are moie severe than those in guinea pigs, 0 5 c c resulting 
in a marked local reaction 

Gumea pigs injected v itli ec en as much as 5 c c of the toxin usually sur 
vive, while a dose of 0 5 c c , either intiapeiitoneally or intravenously usua 
proves fatal for rabbits 
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Mice injected nitli 05 cc subcutaucousl} oi lutiaperitoueally survive, 
and no lesions are noted 

The tOiin is destroy ed by heating at 5fi° C for ten minutes 
IMMUNE SEHUJI 

Since reactions Meie obtained nhich indicated that the organisms formed 
a soluble toxin, an attempt was made to produce an antitoxin by the im 
munization of a horse This animal received inoculations of gradually increas 
mg amounts of the toxin at three day intenals for eighteen months, except 
when trial bleedings were taken An inoculuin of 800 e c was used duimg the 
Idst eleven mouths At the end of eighteen months, a scrum was obtained 
Viooooo cc of which neutralized 001 cc of the toxin when injected mtra 
cutaneously into rabbits Appioximately 0 5 of a unit of diphtheria anti 
toxm ueutialized this amount of the toxm, while 01 cc of normal horse 
serum had no neutralizing effect Guinea pigs were protected against the 
local reaction induced bj a subcutaneous injection of 5 c e of the toxm, when 
y 000 c c of the antiseium was injected with it Likewise, 300 units of diph 
theria antitoxin protected against the leaction while 1 c c of noimal horse 
serum gave no protection 

Before inoculation, the serum of the horse contained less than ^qo 
of diphthena antitoxm per c c After immunization for thirteen months, how 
ever, approximate!} 30 units per c c were found to be present Although 
immunization was continued the diphtheria antitoxic content of the serum 
decreased fiom this amount until there weie approximately 5 units at the 
time the last serum was obtained from the animal * 

Although satisfactory protection was obtained against the specific toxin 
by the antiserum, the results weic not so satisfactory when tested against 
cultures of the organism When these cultures w ere tested intracutaneously 
in guinea pigs which had previously reeeued 1 c c of the antiserum, the local 
reactions were oulj slightly diminished from those obtained on noimal am 
mals or on those which had received uonnal horse serum or 500 units of diph 
theria antitoxin When the twent} four hour growth of the organisms from 
a Loefiler’s blood serum slant was tested subcutaneously in an animal which 
had previously received 1 c c of the antiseinim the local lesion was reduced 
from an extensn e area of induration congestion and necrosis of from 4 to 
5 cm in diameter to one of induration and congestion about 2 cm in diameter 
The degree of piotection was not the same with all the strains studied for 
with some a small area of necrosis developed 

The antiserum was tested against cultures of virulent diphtheria bacilli 
as well as against diphtheria toxin and some protection was obtained since 
this serum contained as much as 30 units of diphtheria antitoxin per c c 


HUMAN TESTS 

A few mtracutaneous tests of the broth fiUiate ha-ve been made on adults 
Four people who had failed to react to the Schick test and were moculated 

'In the few Instances in which the serums of horses which ha 1 been immunized with 
streptococcus and tetanus toxins were tested for their diphtheria antitoxic 
‘-ontent. there waa little or no Increase In the titer 
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intiacutaneously with 0 1 e c oi a 1 10 dilution of the toxic filtrate, developed 
definite aieas of congestion, vai’jmg in extent One such leaction, which 
lueasuied appi oxiiuately 18 nini m diametei aftei twenty-foui houis, had 
faded in the next twenty -four hours so that only a faint aiea of pigmeuta 
tion lemained The othei leactions iveie luoie extensive — one which meas 
uied 5 X 45 cm aftei twenty-foui houis had extended to 6 5 cm in the long 
diametei aftei ninetj'^-six houis, and maiked piniritus was piesent 

Five people who had leacted definitely to the Schick test weie given half 
the amount oi filtiate These, too, showed aieas of congestion but not nioie 
extensive than those alieady deseiibed Thiee of these faded, leaving a pig- 
mented aiea aftei seienty-two hours, one lemained nioie definite, while the 
otheis shoved slight eiythema foi seveial days All of these individuals failed 
to leact to the heated filtiate 

The neutialwing piopeities of antitoxin foi the toxin were tested in a 
fev instances The undiluted hoise seium piotected against an equal amount 
of a 1 10 dilution of the toxic filtiate, and a 1 20 dilution of the horse seiuiii 
seemed to gne almost complete piotection against an equal amount of a 1 20 
and a 1 10 dilution of the filtiate 

CLINICAL HISTORY OF CASES 

In connection with this part of tlie vork, it may be of interest to review the clinical his 
tones of the patients fiom whom these tliirtj one stiains were obtained Five of the cultures 
were isolated fiom cises diagnosed ns diphtheiin These were subiiiitted from v arious iienods 
in *ho couise of the disease, from thirteen weeks after onset in one instance to forty eight 
hours in another One culture w is from a child about whose clinical condition no data were 
obtainable Throat cultuies from his sister contained viiulent diphtheria bacdli Six cultures 
were from patients with symptoms of a “cold" or tonsillitis, none of whom were ill oier a few 
davs Eighteen cultures were from peisous who were not ill, the specimens being collected ni 
connection with sunejs foi earners of C dipUthenae The tonsils in one case were consid 
cred enlarged, and, in another, it was stated that they were hypertroplued and diseased One 
culture was sent for diagnosis, but, as in tlie other instances, no information concerning the 
clinic il condition of the case could be obtained 

It niaj also be of interest to know that, about ton dajs after the preparation of one lot 
of toxin, one ot the workers who had handled the cultuies had a slight soie throat, and a cul 
ture of Cori/neliaotcnum ulccHim was isolated fiom it The organisms persisted for about 
three weeks, although the thioat w is not soie ittei the first daj 


DISCUSSION 

A study ot these cultuies reveals a gioup of miciooiganisms lesemblmg, 
111 only a iew lespects, othei diphtheiia-like bacilli lepoited m the liteiature, 
except those of the “poison-pioduciiig; diphtheroids” of Paikei with which 
they appear to bo closely allied They diftei somewhat from the latter m that 
the organism which he described did not have polar bodies and did not grow 
satisfactorily on ordinary media, luxuriant growth being obtained only when 
blood was piesent The oiganism isolated iii this laboiatoiy glows well on 
plain agar, and polar bodies can be icadily demonstrated Parker does not 
record the reaction iii gehitin In general, the pathogenicity and toxin pro 
duction of the cultures described bj him correspond very closely to those 
studied here lie did not mention, hovexei, that diphtheria antitoxin was 
present in the antitoxic serum He stated that, whereas the necrosis induce 
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by intracutaneous inoculations of the microoigamsms is couspicuous aftei 
twenty four hours, the reactions subside more rapidly than those induced by 
C diphthoriaej while in our eiperience the lesions may persist for a week or 
more ^ 


SUHMARY 

The microorganisms heie described differ from tiue diphtheria bacilli in 
the following respects 

1 Rapid change in morphologj from baciUaiy to coccoid forms usually 
in twenty four hours 

2 Liquefaction of gelatin 

3 Nonreductioii of nitrates 

4 Reaction from intracutaneous injection of microorganisms on both nor 
mal guinea pigs and on those immunized with diphtheria antitoxin 

5 Formation of extensive ulcers on animals inoculated subcutaneously 
with a living culture 

6 Production of a soluble toxin for which a neutralizing antitoxin was 
prepared The serum of the horse thus immunized showed a definite, but 
limited, increase in its content of diphtheria antitoxin 

Although the Corynehacterixan xilceians differs from the true diphthena 
bacillus in these respects, it is doubtless a closely related species Fiom the 
evidence of pathogenicity that the cultures manifest it seems probable that 
it may be of etiologic significance m some of the inflammatory or ulcerative 
lesions, especially those of the nose and throat 

For much of the technical work connected with this problem we are 
indebted to Miss H H Owen and Miss P A Fitzgerald We also appreciate 
the assistance of Dr C A Giifiln m directing the tests foi determining the 
diphtheria antitoxic content of the antiserum 
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OBSERVATIONS ON TflE RELATIONSHIP OP THE WASSERMANN 
REACTION, CELLS AND GLOBULIN CONTENT, AND THE 
COLLOIDAL GOLD PRECIPITATION REACTION OP 
SPINAL PLUIDS IN SYPHILITICS^ 


By Th Thjotta, M D , and H Saethre, ]M D , Oslo, Norway 


A COilPLETB ei-ammation of the ceiebrospinal fluid m luetics consists usu 
allj of the following laboiatory tests 

Qualitative and Quantitative Globulin Inciease Test 
The Wasseiinann Reaction 
CeU Count 

Quantitative Estimation of Albumin 
Colloidal Gold Pieeipitation Test 

The vaiiatious of lesults of these individual tests in diffeient clinical pic 
tuies of neuiosyphilis have already been extensively reported by Noniie, 
Eskucheu,- Pappenheim,^ EavauV Sieard,- Jeanselme, Vemes and Block," 
AVith,’ Schou,® and numerous other ivoikers It does not appear from a re 
view of literatuie that the results of these individual tests have been com 
prehensively studied in comparison with the specific Wassermann reaction in 
neuiosyphilitics, either before, during, or after speeific treatment was begun 
An inquiry mto the relations between these laboratory tests in luetics pre 
sented the following questions (a) To what extent is agreement or disagree 
ment obtainable in the usually peiformed examinations of the cerebrospinal 
fluid? (b) Does any paiallelisni exist between the Wassermann reaction and 
other tests and what conclusions may reasonably be made as to the value of 
the Wassermann reaction in cerebrospinal fluids? 

Mateiial The material employed foi comparison of the Wassermann re 
action with other tests consisted of 200 cerebrospmal fluids, obtained partly 
from patients suffering with neui osyphilitic lesions, and partly from patients 
presenting the clinical picture of latent syphilis No discrimination was exer- 
cised in the selection of the spinal fluids employed in these studies Ever)' 
specimen of spinal fluid sent to our laboratory during a definite period from 
the Clinic of Nervous Diseases at the Riks Hospital, and Department IV of 
the City Hospitals at Ullevaal, was included in these studies The 
material was thoroughly examined by the five ordinary tests for cerebrospnia 
fluid and their reactions were collated in order to find any possible correlation 
between the results of such tests Care was taken to record the results o 
qualitatively and quantitatively 

Oui inquiry appeared to be of considerable interest to the clinician as 
well as tlie laboratory worker It will always be useful to have on record am 
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definite correlation of serologic reactions in sj philis Occasionally tlie simpler 
reactions ma> forecast tlie results of more e\teiisi\e and complicated tests The 
question often arises how large pleoejtosis ma} a spmal fluid present before one 
may reasonably expect to find a positixe AVasseniiaim leaction, or in is hat con 
centration of globulin may one expect the Wassermauii leaction to become 
positive? It IS likmMse of considerable interest to ascertain whether any rela 
tionship exists between a positne colloidal gold precipitation test and a positi\e 
Wassermann reaction, and again the question may be asked, which of these 
two reactions will first disappear and on wJiich test out^ht the chief emphasis be 
placed when a spmal flmd should be considered normal? 

Technic 1 The ira^^ciinann reaction — The amounts of spinal fluid cm 
plowed for the Wassermann icaction are alwa>s 10 cc, 05 cc, 02 cc, and 
occasionally 01 cc To a\oid unspecific inhibition in the spinal fluid, our 
routine has been to study spmal fluids without the addition of extracts In a 
long senes -of inxestigations we never encountered specific inhibition and 
lienee feel justified in stating that a fiesh sample of spinal fluid, not con 
taminated by long standing never absoibs the complement in the Wasser 
mann reaction by itself without the presence of extract ** 

All the spinal fluids were examined without inactivation by heat, and m 
this respect unlike our routine with the blood sera The extracts employed 
were prepared according to IColmer® partlj from human and partlj from o\ 
hearts After the alcoholic extraction of the muscle was completed, 02 per 
cent of eholesterm was added to one portion of the extract 

The performance of the Wassermann reaction was as follows To the 
amounts of spinal fluid, in duplicate order were added the previouslj titrated 
dose of normal heart extract and cholesternuzcd heart extract, together with 
the similarly titrated dose of complement 

Different authors have claimed that the use of cholestennized extract in 
spmal fluids was confusing on account of its tendency to self inhibition Using 
only 0 2 per cent of eholesterm according to Kolmei ® and not 0 4 per cent, 
according to the German workers we never found self inhibition m the cho 
lesterinized extracts strong enough to involve any risk Hence, we disagree 
with those authors who are hostile to the use of cliolestennized extract in 
performing the Wasseimann reaction m spinal fluids On the contrarj, this 
extract is as valuable in the Wassermann reaction lu spinal fluids as it is in 
the Wassermann reaction of blood serum We find that the two extracts give 
uniform results, although the cholestennized extract gives a stronger absorp 
tiou and as such gives a more protracted positive Wassermann reaction in the 
course of treatment than does the plain heart extract It/appears therefore, 
that the result of the Wassennann reaction performed witli the cholestennized 
extract must be finally relied upon for the decision whpther a spmal fluid 
t^ives a positive or a negative Wassermann reaction unde| treatment 

I , After this paper was written we examined a spinal flul 1 obtained bv puncture of the 
ventricle In a case of cerebral tumor This fluid ffa\e conipletfc complement absorption 
oflOcc 0 cc. and 0- cc without nonspecific Inhibition and ulih neeratl%e 
the blood serum A week later we rcceiled a sample of the patients 
fl'iW for examination. The XVassermann reaction was ne^atKe Lues was not present 
Dniv I of the \entrlcular fluid was not specific, although it absorbed complement 

oii/Jfi , presence of the Wassermann reaction extract ' This case is the onlj instance on 
recorua of nonspecific Inhibition In the cerebrosplnal-^fluld 
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The incubation of oui tests was for half an houx on the watei-bath con 
stant at 37° C, and leading was canned out imniediately aftei hemoljsis of 
the blood cells, i e , when all the contiols were thoroughly dissolved 

The Wasseiniann leaction was perfoimed by this method m a number of 
spinal fluids fiom patients presenting the clinical pictuie of vaiious nervous 
diseases of luetic and nonluetic oiigin Agi cement of the Wassermann leac 
tion uith the clinical diagnosis, makes it necessary to briefly summarize the 
material examined This mateiial contained beside the before mentioned 200 
spmal fluids, 251 spinal fluids examined during the same period and sent from 
different sources to the Army Bacteriological Laboratory of Nonvay for the 
■Wasseinnann reaction 


The 451 spinal fluids fall into the following groups (a) 84 fluids from 
patients with nervous diseases probably of nonluetic origin Among these, 83 
gave negative Wasseimann reactions, and 1 gave a positive Wassermann 
reaction The only spinal fluid with a positive reaction came from a patient 
suffering with Meniere’s disease (aural vertigo), the patient admitting a 
luetic infection twenty yeais pieviously (b) 94 fluids were sent us from pa 
tients without clinical diagnoses Among these, 88 gave negative and 6 posi- 
tive reactions Nothmg further was known clinically about the 6 positive 
eases (c) 116 fluids came from patients with manifest neurosyphilis 98 of 
these gave positive Wasseimann leactions and 18 gave negative reactions 
Several of the latter occurred in patients specifically treated (d) 157 fluids 
came from patients with lues, but without any knomi neurosyphilis, le, pri- 
mary and secondary lues Of these 150 were negative and 7 were positive 
These results argue favorably for the reliability of our te-*ts Negative 
Wassermann reactions were found in fluids from nonluetic lesions and a strong 
predominance of positive reactions from nervous lesions of known luetic 
nature It was evident that such basis for comparison between results of the 
Wassermann reaction and other spinal fluid reactions must be established 
before any conclusions can be made 


2 Cell Count — The counting of cells was made in the Fuchs-Eosentha 
counting chamber, and the whole volume, 3 2 cmm was counted The ce 
count per c mm was always the one stated, as a third of the total counh 
such as 7/3 cells per cmm representmg a total count of 21/3 cells for the S-' 
e mm As far as possible, the counting was always made from the first por 
tion of the fluid obtained by the spmal puncture When blood occurred in 
the first portion, the counting was made in the subsequent clear portion o 
fluid The counting of cells was always repeated twice, partly from the same 
pipette and partly from different pipettes An average value wms taken o 
the combined cell counts 


The authors do not propose to fix a limit for the normal cell count o a 
spinal fluid, but have only considered values between 0/3 and 8/3 as norm 
ones, and values of 9/3 and above as pathologic The opinions of rarious 
authors differ considerably as to what value should be considered the 
normal cell count Thus Axel Neel claims 1/3, Jeanselme and 
Eskuchen, Holzemann and Pappenheim 15/3 and Nonne 30/3 The 
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probably lies lower tlian 8/3, but for piactical purposes tlie normal borderline 
should not be placed too low when dealing with luetie material 

3 and i OlohuUn and Alhumm — Globulin and albumin were examined 
according to the methods described by BiScaaid/*^ Boss and Jones, Boyd,” 
Turner,” and Zaloziechi ” The total albumin was determined by a disc method 
on the principle of the Heller nitric acid reaction (28 pei cent acid), the spinal 
flmd being diluted in normal saline solution and the leading being made in 
the apparatus of Bisgaard” after three minutes A dilution of 15 was eon 
sidered pathologic since control tests in uoimal fluids show that the dilution 
m these never exceeded 10 

The globulin content was pciformed m the same manner using a solution 
of ammonium sulphate in place of lutiic acid If a quahtati\e test showed the 
presence of globulin, tbe fluid was diluted in salme solution and the result gnen 
as the dilution figure A negatne reaction was recorded as 0, and a positive 
reaction was considered pathologic 

5 The Colloidal Gold Precipitation Reaction — The eoUoidal gold pieeipita 
tion was earned out accoidiug to the oidinai*j titrations of 1 10, 1 20, etc , up 
to 1 10 240 The colloidal gold was developed fiom 500 cc twice distilled 
water, See of 1 per cent gold chloride solution, 5 c c of 25 per cent glucose 
solution and the addition of a 2 per cent solution of potassium carbonate 
until the color of the colloidal gold was changed The reactions were leeorded 
in figures from 0 to 5 0 The colloidal precipitation reactions have partly been 
conducted bv the authors and partlj b\ Dr A Follmg of tbe medical labora 
tory at the Riks Hospital at Oslo 

To carry out a quantitative comparison between different reactions, it is 
necessary to obtain a standard, as homogenous as possible for determination 
of the degree of the reaction and difficulty was encountered in finding such a 
measure We finally resorted to the use of such terms as ‘weakly positive ’ 
“positive” and ‘‘strongly positive” reactions It is necessary, then, to define 
what we understand by these terms 

On the subject of pleoej'tosis it was stated that values below 9/3 were 
considered normal Values between 9/3 and 30/3 were considered as “slight 
pleocytosis” or a ‘ weakly positive^ reaction Those between 31^3 and 100/3 
simply as pleocytosis oi a ‘positive reaction while all values above 100/3 
were considered as “strongly positive” reactions 

In the globulin reaction the dilution figure 10 was consideied “weakly 
positive’ , 20 “positive' and all values above this figure as strongly positive 
reactions For albumin the same scheme was used oiilv that the dilution 
figures for albumin were 14-25 ‘ weakly positive ’ 26 40, “positive”, and 
all figures above 40, ‘ strongly positive ’ ) 

The colloidal gold precipitation was recorded as follow s| a luetic curve 
was considered, “weakly positive, ' a tabetic curve “positiV9 ' and a para 
btic curve “strongly positive ” i 

The Wassennann reaction appeared to best advantage the use of this 
*101101116 since the three dilutions were alwajs emplojed It was quite natural 
to consider a reaction m all three doses as “stronglj positive,” one positive 
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m 0 5 cc but not in 0 2 c c as a “positive” leaction, while those positne 
only in the laige dose of 1 0 c c of siiinal fluid as “weakly positive” leactious 
In the following tests, a spiilal fluid was not considered normal without 
fii-st showing the following chaiacteiistics ' Cell count not above 8/3, globulin 
reaction negative, albumin not above 14, the colloidal gold reaction not aboie 
1 and the Wasseimann leaction negative 

Oui inateiial thus examined consisted of 69 cases of manifest neuro 
syphilis and 74 cases of latent syphilis The 69 cases fell into the following 
tliiee groups 

Geneial paiesis, 18 eases wutli 21 spinal punctures 

Tabes dorsabs, 18 cases wuth 28 spinal punctures 

Neuiosyphilis of other t>pes, 33 cases with 63 spinal punctuies 

The 74 cases of latent syphilis fell mto two groups, namely 
Latent syphilis* ivitli noimal fluids, 35 cases with 35 spinal punctures 
Latent syphilis* with pathologic fluids, 39 cases with 53 spinal punctuies 


Table I 


Rel-vtiossuip Between the Spinvl Fluid Tests and the Wassermwv Revctiov 
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and explained in text j 

onBlj positWe reaction + + + and ++ = poaitLe + = 'neaklj posit 


on between earlj and ad\anced cases of latent various^reie 

The onb object of our stud} is to sliow the co--"' of the 
■cif examination of the Buld and not to gi'e ^ continued 
^t ph-ses of s}phllls 
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Thus, altogether, our material consisted of 143 eases with 200 spinal fluids 

By studying the results of the exammations of 200 spmal fluids, a promi 
ueut diif ereuee \\ as found to exist betu een the results of the examinations of 
fluids from untreated and from treated cases, particularly when indnidual 
reactions were compared Inhigs 1 and 2 recording separately the untreated 
and treated cases, this difference became \erj conspicuous In regard to the 
untreated cases, it was seen that a negative or “weaUj positive” Wasser 
inann reaction corresponded to 

1 General low cell count (left m Pigs 1 and 2) 

2 Low albumin content and slightlj positive colloidal gold reactions 
(light or verj lightlj daikened circles, m Figs 1 and 2) 



It was noted in Pigs 1 and 2 that as the circles with an incredsmg 
strength of the Wassermaiin reaction moved upwards along the ordinate, 
simultaneously was noted a transposition of the circles to the right, i e , the 
cell count increased and the circles became more and more darkened i e the 
globulin, (albumin) and the colloidal gold reactions increased iii strength 
In order to reduce the above facts into figures it becomes necessarj to 
And an average value for the results of the examinations of all the fluids 
lying in the same graphic field Tins uas done in Table I 

Table I A, dealuio with the untieated cases showed that a “strongly posi 
ti\e” Wassermann reaction generally coincided with a very high cell count, 
strong globulin (albumin) and colloidal gold reactions while a “positive” 
Qnd 'weakly positive” 'Wassennann reaction occurred together with lower 
figures for the other reactions This agreement between the reactions oc 
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cuiied in 83 2 pei cent, while a laigei or smaller disagreement was fouiid ui 
16 8 pel cent To find a leason for the discrepancy between the various reac 
tions i\as oi the gieatest concern to the authois in this inquiry Disagiee 
ments between the Wasseimann reaction and othei leactions will be discussed 
below 

A positive Wassermann reaction was not found in a single case without 
the fluid also shoiving other pathologic reactions In 49 out of 53 positue 
cases, at least tw o of the other reactions wei e positive In this connection it 
must be mentioned that oui mateiial did not contain moie than two cases of 
primary lues, while Schou,® Fleischmann^® and other authors found a positne 
Wassermann leaetion in the spinal flmd as the only pathologic leactiou 

Consideiing the relation of the Wassermann reaction to the other reac- 
tions and starting with the cell count, we found that a "strongly positive” 
Wasseimann reaction occurred with an average ceU count of 424/3, and 



varjuug at CAtiemes between 1531/3 and 53/3 In a “positive” Wasser 
mann reaction (dose 05 ce) the average cell count was 234/3, varying at 
extremes between 510/3 and 64/3, while a "weakly positive” Wassemiann 
reaction was found with a cell count of 61/3, the maximum count being 
234/3 and the minimum 8/3 A negative Wassermann reaction corresponded 
to a cell count of 35/3, the highest figure being 503/3, occurring m a case o 
transverse mjelitis, and the lowest figure 0/3 Only 8 cases were found to 
have a higher count than 50/3 and in 7 of these no clinical signs of disease 
w ere found 

In the normal picture disagreements were sometimes found in excessnelv 
high cell counts AVhen such was the ease in combination with a negative 
Wassermann reaction, it oecuired usually in a spinal fluid syphilis witio 
clmrcal sjTuptoms or signs 

In three cases, however, the cell count was proportionally ver>’ low> 
namely, one ease of tabes with 8/3 cells, and two cases of cerebrospinal ues 
with respectively 12/3 and 26/3 cells All these cases occurred m com mn 
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tion witli a “slightly* positive*' Wassemaun leaction In the two last easea^ 
the clinical symptoms were those of xueningoiadieuhtis and hemiplegia with 
paresis of the oculomotor nerve 

A high ceil count mthout other positive reactions was found with oulj 
one exception in pure cerebrospinal fluid lues without cluneal symptoms The 
isolated pleocytosis cannot, therefore, be of any special importance The 
very low cell count, honever, was verj seldom found together with a positive 
Wassermann reaction This occurred now and again so that a low cell count 
cannot always he taken as an assurance of a negative Wassermann reaction, 
although under these circumstances as a rule one may expect a negative 
Wassermann reaction 

As regards globulin and albumin, the quantitative tests showed con 
tmually sinking values as the Wasseimann reaction diminished in intensity 
Thus, in a ‘ strongly positne’ Wassermann reaction, the lalues were respec 
lively 3 5 and 62, in a ‘ positive ’ Wassermann reaction, 2 7 and 37, m a 
weakly positive” Wassermann reaction, 0 9 and 50 and m a negative Was 
sermann reaction, 0 1 and 11 The high albumin figure of 50 in a slightly 
positive Wassermann reaction was found m two cases of subarachnoidal block, 
with abnormal albumin content If wc disnussed these two irregular cases, 
the proper figure was 27 instead of 50 

In disagreements between the Wassermann and globulin reactions, we 
twice encountered negative globulin icactions together with strongly positive” 
reactions One case was a patient with cerebrospmal syphilis occurring seven 
years after the luetic infection The Wassermann reaction was strongly 
positive The cell count 291/3 globulin and albumin respectively, 1 and 10, 
while the colloidal gold reaction showed 00321000000 The second ease was 
in the spinal fluid fioin cerebrospinal s} pbilis with a po'Jitne Wassermann reac 
tion, 510/3 cells, negative globulin normal albumin and colloidal gold reactions 
This patient was a man sixty >ears of age with an uncharTctenstic dementia, 
'inisocona and dissimilar abdominal reflexes 

One might consider this an instance of incipient paialvsis or a luetic 
arteriosclerosis The cerebiospinal fluid reactions }ioweM.r ruled out enceph 
ahtis, disseminated, interstitial lesions or an^ considerable meningeal affec 
tion In two other cases, we likewise found lelatuely too low values for 
globulin and albumin when compared with the Wasseinvann reaction This 
picture was obtamed in 4 out of 125 fluids 

On the other hand, we found in 5 out of 125 fluids a relatndy too high 
value of the globulin and albumin reactions This coincidence seemed to be 
of greater importance than the high cell count as we lia\e found this condi 
tion only in cases of manifest nenrom plulis 

The colloidal gold reaction was neaer normal in fluids with the strongest 
positive Wassermann reaction As was shown in Table I paraljtic curves were 
found in more than thiee fourths of the fluids t)iat gaie a strongly positive” 
Wassermann reaction In positive Wassermann reactions, the paraljtic curves 
were found in about 40 per cent of the fluids On the other hand the fluids 
^vlth negative Wassermann reactions never gave paralytic curves but presented 
normal curves in 81 5 per cent The negative Wassermann reactions included 
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72 fluids ot which 3 showed positive colloidal gold reactions, lespec 
tivelj, ceiebiospiiial lues with 12300000000 and with 02332000000 and hemi 
plegia mth 12300000000 All the other cuives were noimal or approAiniately 
noimal 

Treated Ca^es — The types and intensities of tieatment have laised many 
questions as to results in spinal fluids, especially since the advent of malaiia 
It IS a subject toi anothei paper and not for this one to try to gioup results 
according to the type and duiation of tieatment 

While a striking paialleiism existed between the results of the different re 
actions of the spinal fluids from untreated eases, the treated ones gave quite 
a different pictrue By “treated” cases we understand cases that have been 
specifically treated with salvarsan oi ivith bismuth in the course of the last 
SIS months pievious to oui investigation ot then spinal fluids Looking over 
the graphic scheme of the treated cases, we found that the ti ansposition to the , 
right side with the increasing strength of the Wassermann reaction is not quite 
as characteristic as among the untreated cases The cell count was low as coni 
pared to the strength of the Wassermann reaction By calculating the aver 
age values of the cell counts as mentioned above, we found a very prominent 
difference between the tno kinds of patients This was easily seen from Table 
I B Coinesponding to a “strongly positive” Wassermann reaction, we thus 
found only 57/3 cells against 424/3 m untreated cases, while the “positive” 
and “weakly positive” Wassermann reactions taken together corresponded to 
24/3 cells and the untreated ones showed 234/3 and 61/3 separately 

The globulin and albumin figures likewise showed much lower values than 
did the same reactions m the untreated cases, which was easily seen from 
Table I B 

The colloidal gold reaction, however, presented a different picture, mas 
much as the fluids with a negative Wassermann reaction showed many patho 
logic curves When the Wassermann reactions of medium strength weie coni 
pared with the cell count and globulin-albumin reactions, there was likewise 
found a considerable number of pathologic cuives Among the Wassermann 
reactions of raeduini positive strengths, the positive colloidal gold curves were 
practically as numerous as among the untreated cases This was easily seen 
from Table II, where the colloidal gold cuiw^es w^ere tabulated 

Comparing the colloidal gold reaction curves with negative Wassermann 
reactions, a reiy prominent difference was lorind of 19 5 per cent positive 
curv'es in untieated cases, against 76 87 per cent irositive curves m treated 
patients Among these some were paralysis curves and about the same propor- 
tion of tabes and lues curves 


Table II 


CorrELVTios of WissEaitASN Beiction \nd Colloidvl Gold Puecipitatios Be scrips 





1 PEP CENT POisITI\E COLLOID VE GOLD FLVCriOSa__ ^ 

■WVSSEIMVW IE\CTION 

UNTHEVTED C VSES 

the-vted — 

strongly positive 0 2 c c 
Positwc 0 5 L c 

Slightly positive 1 0 c c 
Negative 

100 

SI 4 

19 5 

ibo 

S3 

76 87 _ 
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Thus oul material shelved -very distinctlj that while the cell count and 
globulin albumin reactions were influenced in a relatively high degree by the 
treatment, the ‘Wassermami reactions and colloidal gold reactions were very 
resistant, the latter especially being tlie most resistant to the course of anti 
syphilitic treatment 

SUMMARY 

Among 200 spinal fluids from syphilis, neurosyphilis, spinal fluid syphihs 
and latent syphilis, a considerable diffeiencc between tieated and untreated 
cases ^vas observed by a study of the ordinary spinal fluid reactions, such as 
the cell count, globulin and albumin reactions, the Wassermann and colloidal 
gold reactions 

1 Among the untreated cases, 812 per cent showed a consistent agieement 
bet^veen the above mentioned reactions as regards the quality and degree of the 
reactions The remaining 16 8 pei cent of the fluids showed a larger or 
smaller disagreement between the various reactions The causes of such dis 
agreement were 

a Most frequently a relatively too high cell count This occurred m 8 
out of 125 cases In 7 of these the clinical diagnosis was the so called 
“spmal fluid syphilis’* i\hich may be due to an increase of lymphocytes in 
the cerebrospinal fluid 

b Less frequently it may be accompanied by a relatively high albumin 
content The source of the 5 fluids \\ herein this condition uas found, were 
cases of manifest neurosy philis 

The colloidal gold reaction in no case occurred as an isolated pathologic 
reaction 

The 'Wassermann reaction was m no case found to be positive without 
one or several other reactions being pathologic Among the 53 fluids with a 
positive Wassermann reaction, only 4 showed one single patliologic reaction be 
side the Wassermann reaction, while the 49 others showed several pathologic 
reactions 

In cases with stiongly positive, positive and wealJy positive Wassermann 
reactions, the cell counts were respectively 424 234, 61 and with a uegati\e 
Wassermann reaction, 35 cells In one single case of tabes a positive Wasser 
mann reaction was found combined with a normal cell count On tlie other 
hand, 503 cells were found in a case with a negative Wassermann reaction in a 
male suffering from a transverse myelitis 

2 In 75 spinal fluids from treated cases agreement between the reactions 
'\as ohseived in only 34 67 per cent In the other 65 33 per cent, there was 
a more or less pronounced disagreement 

a This disagreement was mostly caused by the low or very low cell 
count and albumin, simultaneously with a positive or stiongly positne Was 
semiann reaction or colloidal gold reaction Table I B showed that the van 
ous degrees of the positne Wassermann leactions corresponded to very much 
lo\^er cell counts, globulin and albumin content following the treatment rather 
than before treatment '\\as started The colloid i1 old reaction showed the same 
amount of poBitue cunes hefoie ’ ^ nirh a greater 
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amount o± stiongly positive leactions weie found aftei treatment, when 
evaluated aecoidmg to the lesults of the Wassermann reactions In the pres 
ence ot a negative Wasseiniann leaction, we found a gieatei numbei of posi 
tive reactions of the colloidal gold after tieatment than before 

b In fluids fiom tieated cases, the Wasseiniann and colloidal gold reae 
tioiis may occur as isolated pathologic leactious individually or combmed, 
while all othei reactions may be completely negative A positive Wassermann 
leaetion was thus found twice in fluids ii om treated cases, othei wise the spinal 
fluid w'as completely noimal On the othei hand, this combination was never 
observed among untreated cases 

In conclusion it may be said that the final cnteiion signifying that a spmal 
fluid in neuiosj philis has become noimal during tieatment, must be either 
a negative Wasseiniann oi colloidal gold reaction, oi better stfll, these two 
reactions occuiiing negatne togethei The finding of a negative globulin re 
action, a normal cell count and albumin, will not suffice, however, as a means 
of telling wdiethei or not a spmal fluid fiom a luetic is noimal 
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STUDIES IN TOXICOLOGIC CHEJIISTEI* 

II The Fokmauibhyde Sulphuric Acm Reaction op the OphjiiI Alkaloids 


Bt Victor B Levine, M D , and Estelle A AUoiEnA M D , Osiaha, Nebraska 


T he cliemical properties of the morphine molecule, its derivatives and the 
alkaloids dosely associated with it, are interesting in new of the fact that 
these properties furnish the underlj ing reasons for manj of the procedures at 
present emplojed in tosicology foi then identification Most of the tests for 
morphine and its deruativee relate to tluee of their conspicuous properties 
One of these is their great aviditj for oxygen The other lies in their abil 
ity to lose a molecule of water on treatment with a dehydrating agent hke 
hydrogen chloride or eoneentrated sulphuric acid The resulting compound is 
apomorphme, which is morphine deprned of a molecule of water The for 
matiou of this alkaloid is responsible for some vert characteristic color reac 
tions given hy morphine, codeine and heiom The third notable property 
of morphine and its associates is then reactnjti relating to the presence 
of the phenolic group 

Morphine readily reacts with oxy gen Oxidation can be aocomphshed by 
atmospheric oxygen m the presence of alkali as well as by nitrous acid 
potassium ferrioyauide or ammonium copper sulphate The first product of 
oxidation is oiydimorplune or pseudomorphme (CjHisNOjlj This compound 
IS non toxic and is produced in the oiganism as a detoxication product of 
morphine Further oxidation results m the foimation of morpholm and frag 
ments belonging to phenanthrene and possibly dernatives of naphthalene 
These decomposition products possess chromogenic properties Morpho 


CH,— CH, 


hn, the formula of whieh is IIN 


/ 


\ 


\ I / 

CH,— CH, 


0 IS related to oxaeme, 


CH—CH C.H, 

wx/ ^ \ 

^ 0, and to tlie plicnoxazine NH 0 

\ / \ / 

CH-»CH CoH* 


The latter forma 


the nucleus of well kno'wn blue and violet coal tar dyes of determined constitu 
tion The sjnthetic product, which Chastamg named morpholm blue, is an 
example of one of the color compounds closely allied to morphine * 

fhe ease of formation of chromogenic substance'? from morpliine and its 
allied alkaloids explains why m tbeir presence manj oxidizing agents yield 
eharaeteriatie color reactions CUIonne water colors morphine jellowisli, chlo 
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line gas yields a deep yellow, ammonium hydroxide changes the color to red 
or brown A solution of iodic acid in sulphuiic acid colors morphine dark 
■violet, then biown (Selmi-) When moiphine is heated with concentrated 
sulphuiic acid and a diop ot a solution of potassium chloiate subsequently 
added, a fine and long-enduring giass-gieen coloi is pioduced, while the bor- 
dera of the liquid become faintly lose-red (Donuth^) Mixing morphine with 
sulphuiic acid and sodium aisenite results in the production of a dirty violet 
color changing to dark sea-gieen (Tattersall*) Morphine dissolved in dilute 
sulphuiic acid yields a pale rose eoloi with lead dioxide Addition to the til 
trate of ammonium hydioxide in excess pioduces a brown color, which per 
sists for several hours The color becomes tiansitoiilj' dark giay when the 
mixture is heated until white tumes aie evolved Moiphine also reacts with 
nitric acid, and -with a mixture of sulphuiic and nitric acids (Husemann’s 
reaction®) AVe shall considei latei the reaction of nitric acid with relation to 
the phenolic pioperties ot the opium alkaloids 

All substances that are leadily oxidi/ed have tlie ability to reduce coni 
pounds that give up oxygen with ease That moiphine is a groat re 
duemg agent is evident from the fact that it leadily i educes gold and silver 
compounds even in the cold In concentrated sulphuiic acid it also reduces 
bismuth subnitiate with the pioduction of a daik blown coloi 

One of the tests foi moiphine depends upon its behavior toward iodic 
acid This latter compound is reduced to hydi iodic acid This acid easily 
decomposes in the piesenee of luoiganic acid w'lth the libeiation of free iodine, 
which turns starch blue The liberation ot iodine from iodic acid is brought 
about promptly by many i educing agents, both organic and nioiganic The 
response of moiphine to lodie acid is, therefore, not distinctive of this alkaloid 
It IS but an illustiation of its i educing ability 

According to Lefoit,® the use of ammonium hydroxide after the addition 
of iodic acid results in the formation ot a chaiacteiistic mahogany color 
The ammonium hydroxide decolorizes the liberated iodine, and therefore per- 
mits the development of the color of the oxidation products of morphine 
Lefoit’s test is believed to be distinctive ot morphine and is regarded as hav 
ing a positive value in proof of its piesenee The iodic test without ammo 
mum hydroxide has only a negative value However, failure ot reduction 
with the failure of foiniation of free iodine is proof of the absence of morphine 
Morphine also reacts with a mixture of feme chloride and potassium 
feriicyamde The alkaloid brings about the formation of a blue color, the 
product resulting being feiious-feriicyanide or feiric-feiricyanide or perhaps 
a mixture of both Levine^ has recently pomted out that many organic com 
pounds, especially phenols, reduce the ferric-ferncyanide reagent However, the 
test has a negative value in establishing the absence of morphine, other reduc 
ing substances being excluded , 

Another test based upon reduction is that involving the use of Prohde s 
reagent® (molybdic acid in concentiated sulphuric acid) or Buckingham's 
reagent (sodium molybdate in concentrated sulphuric acid) Morphine 
oxidized, while the molybdic acid is reduced, giving use to compounds ym 
ing colored solutions The color produced with moiphine is deep purp > 
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fading to violet, then changing to green LeMne and Jahr“ have shown that 
a reagent similar to Frohde’s or Buclciugham ’s has a wide range of reaotiv 
ity, giving positive results with aldehydes 1 etones, carbohydrates, amino 
acids, proteins, and other compounds Frohdc s reagent gi%es bluish colors 
with codeine and narcein, greenish with apomorphme and berberine and red 
Jish shades with bruome, emetine (changing to green) and yellomsh tints 
with veratnne In connection with the reduction of molj bdeiium compounds. 
It may be added that the precipitate of morphine obtained by means of phos 
phomolybdic acid dissolves in ammonium hydroxide with a blue color 

We now come to those tests bearing on the comersioii of morphine into 
apomorphme Solutions of the latter alkaloid assume a blue color when 
shaken with alkali When morphine la converted into apomoiphine, this 
color reaction with alkali develops (Denigts'”) Giimbert and Leclbre“ have 
sbo\7n that the same reaction may be produced with greater rapidity and inten 
aity by boding an apomorphme solution w ith sodium acetate and mercurie chlo 
nde Deniges extended this reaction to morphine A few milligrams of mor- 
phine with two or three drops of concentrated sulphuric acid are added to con 
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Heroin is diacetyl morphine, peromne is benzyl morphine 
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vert the moiphme into apoinoiphine The miNtuie is now diluted with 5 cc of 
a satuiated solution of sodium acetate and two diops of 4 or 5 pei cent solu 
tion of meicuiic chloride The whole mixtme is boiled Other alkaloids 
which can be converted to aponioiphine — codeine, heroin and dionme — also 
respond to the test 

In the Pellagri reaction the alkaloid is first dissolved in fuming hydro 
chloric acid, concentrated sulphuiic acid is next added, and the final mixture 
evaporated on an oil bath at 100° C to 120° C Apomorphme, morphme, 
codeine, and heroin show purple at the edges After the evaporation of the 
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hydroelilorio acid, the purple assumes a red color The latter changes to vio 
let on re addition of hj droohlorie acid followed by a neutralization with 
sodium bicarbonate If hydriodic aeid oi a dilute solution of lodme in alco 
hoi IS now added, the color changes to green and dissolves m ether, which it 
tints purple 

Morphine possesses three oxygen atoms One is alcoholic, another is 
phenolic, and the third is indilfeient, forming the so called bridge oxygen 
atom Codeine is a phenolic etbei, methyl morphine Dioniue is ethyl mor 
phine Heroin is diaoetyl morphine, peronine is benzyl morphine Apomor 
phine 13 made from moi phine by the lemoval of a molecule of water as a result 
of dehydration with concentrated hydrochloric acid It has two phenolic hy 
droxyls Thebaine has tuo methoxy groups narcotine and narceine, three 
papavenne, four The formulas for the \anous alkaloids are given on pp 775 
and 776 

Certain tests foi morphine are diiccth referable to the presence in its 
molecule of the phenol group Ferric chloride gnes characteristic color 
reactions with many phenols With this non salt morphine yields a blue 
color, which IS due to the reduction of the ferric salt to the ferrous state 
and to the oxidation of morphine It is very likely that the mam color product 
13 a substance closely bound up with the phenol group It is to be remern 
bered that phenols other than morphine — gallic tannic and salicyhe acids — 
also yield blue eolore with feme chloride 

The reaction with nitnc acid or with sul|>hunc and nitiic acids is typical 
of phenols Concentrated nitric acid dissolves morphine with an orange red 
or deep red color, finally changing to vellow I ho yellow color is due to 
reactions analogous to those taking place in the formation of yellow picrio 
acid or trimtrophenoi from phenol In the Husemann test morphme is dis 
solved upon a watch glass in a few mills of concentrated sulphuric acid 
The colorless solution is heated for thiitv minutes on the water bath, until 
white fumes arise The mixture is allowed to cool and two or three drops of con 
centrated nitnc acid are added A fugitiv e reddish violet color appears, soon 
changing to blood red, yellowish red or vellow and gradually disappeanng 
Potassium nitrate may be substituted for nitrie acid Oxydimorphme apo 
morphine, codeine, and heroin react like morphine Lev me and Hammill^^ 
have shown that monophenols diphenols tiiphenols and also derivatives of 
these types, react with nitric acid in the presence of sulphuric or phosphoric 
acid to give, as a rule a red or reddish purple color 

Uramum nitrate (5 per cent) m alcohol or aqueous solution and neutral 
i2ed with ammonium hydroxide gives, according to Lamal,’* with morphine 
m not too dilute a solution, an orange or red color Phenol with uranium 
acetate also yields a red color (Orlow“) 

Still another test which seems to depend upon the presence of the phenolic 
group IS Lauteusehlager’s diazoniura test'® Morphme readily forms dye 
stuffs with diazonmm compounds A red color is produced on the addition 
of diazotized sulphanilio acid to moiphme in alkaline medium Under the 
same conditions sparteine yields a yellowish color, coniine and nicotme a 
eight yellow, emetine and physostigminc, a red color Of the alkaloids that 
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react at all with the Lautenschlagei proceduie, only morphine is stable m 
acid solution, although the red color formed changes to orange on the addi- 
tion of acid The fact that no other opium alkaloid except morphine reacts 
to Lautenschlagei ’s reagent leads to the belief that the free phenolic group 
IS cause for the positive i espouse, since no such fiee gioup exists in codeine 
(methyl morphine), dionin (ethyl morphine), heroin (diacetyl morphine), 
uarcein, narcotine, thebaine, or papaverine 

Very recently anothei test has been added to the long list of tests al 
ready known foi the moiphme alkaloids Ekkert*““ in 1926 described a color 
reaction ±oi morphine based upon condensation with benzidine in presence 
of concentrated sulphuiic acid The test pioved positive for morphine, methyl 
moiphme, ethyl morphine, diacetyl moiphme, benzyl morphine and apomor- 
phme Expel iments, which ive will leport later, seem to indicate that the 
same leagents react also ivith uon-alkaloidal phenols 

THE REACTION SYSTEM, PHENOL-.VLDEHYDE-ACID 

Many coloi reactions employed in biochemistry result fiom the inter 
action in the system, phenol-aldehyde acid The phenol and aldehyde con 
dense to form a colored product By the use of this system, characteristic 
tests may be obtained foi any one of three components m the system (1) 
aldehydes or compounds yielding aldehydes on oxidation (alcohols, such as 
methyl alcohol and glyceiol) or on decomposition (caibohydiates, aliphatic 
carboxylic acids, such as oxalic, succinic, malic, tartaric, citric, glycollic, and 
lactic acids) , (2) phenols ot all types, (3) moiganic acids, sucli as hj drocliloric 
or sulphuric acid Chloiofoim, bioniofoim, and lodotorm can also be tested for 
by this triple component system, foi these halogen dernatives react readily 
with sodium oi potassium hydroxide to yield the sodium oi potassium salt of 
formic acid This acid is a carboxylic acid ivhich may be regarded as also 
possessing an aldehyde grouping 


TEST FOR ALDEHYDES 

To test for aldehydes some of the well-known reagents used consist of a 
phenol and an moiganic acid possessing dehydrating properties like hydio 
chloric or sulphuric The reagents, phenol and a dehydrating acid, together 
with the aldehyde-containing substance to be tested, complete the reaction 
system, phenol-aldehyde-acid 

The table gives a few tests for formaldehyde These tests can also be 
employed for the detection of methyl alcohol, when on oxidation it is made to 
yield formaldehyde 


Table I — Formaldehyde 


PHENOL 

ACID 

Phenol 

H,SO. 

Eesorcin 

H,SO^ 

Naphthoresorcin 

HCl 

Quaiacol 

H,SO. 

and 

FeSO, 

Phloroglucin 

HCl 

Pyrogallol 

H,SO, 

Gallic acid 

H,SO, 


END RESULT 

Ked ring 
Bed color 

Floceulent precipitate, darkening on standing 


Violet ring 

Finely divided precipitate, solution becoming orange in co 
Chocolate brown color 

Green ring, changing to deep blue ring 
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TESTS FOB OiiYCEBOl. 

The system, phenol aldehyde acid, can be employed for the detection of 
glycerol AVhen this tnhydne alcohol is oxidized bv chlorine or bromine, it 
yields dihy droxy acetone and e\entaally the aldehyde methyl glyoxal After 
oxidizing the glycerol the excess of bromine or chlorine is dmen off An aleo 
holie solution of oreinol, resoieinol or codeine is used together with concen 
trated sulphuric acid to giie the reactions shoiin m the table 


TABtE II — GmCEROL 


FUEKOL ! 

AriD 1 

END FL8ULT 

Oteittol 1 

H,SO 1 

Beautiful violet or greenisli blue 

Eesorcinol 

HSO 

Wme reJ color 

Codeine 

HSO 1 

nrantiful groonish blue on heating 


In the Mandel Neuberg”"’ test for gKcerol oxidation is brought about by 
means of sodium hypochlorite The aldehyde glyeerose yyhioh is formed, is 
made to react with orcinol m the presence of hydrochloric acid to give a 
beautiful violet or green blue color 

TESTS Foa AUPHATIC CAKBOXILlC ACIDS 

The following acids — oxalic citric succinic taitarie malic, gly oollio, lac 
ti? — decompose on treatment yiitli strong sulpliuric acid to yield formaldeliyde 
or the aldeliyde acid, formic acid ivliich decomposes to form carbon monoxide 
and yvater Owing to their characteristic decomposition these acids readily 
respond to tests with reagents containing a phenol and concentrated sulphuric 
or hydrochloric acid *“ The table following illustrates the reaction system, 
phenol aldehyde acid, applied to the testiiif, of some aliphatic carboxylic acids 


Table III— Aliphatic Oariiottlic Ara> 


AIDEUYDE PSODUCINO 
ACID 

PUENOr. 

INORGANIC 

ACID 

END BESUl/T 

iJucciiue acid 
hlabc acid 
’Tartario acid 
Tartaric acid 
Ttuiaric acid 

Citnc acid 

Besorem 
§ naphthol 
P naphthol 
Eeaorcin 
PyrogaBol 
naphthol 

H,SO 

H^O 

H,SO 

H,SO 

HSO 

Ire/louis/i rpd solution mth green fluorescence 
Blue color ehangmf^ to green on heating 
latense blue color 

Bngiit red color 

Fine violet blue color 

Qreenish >enow changing to bright yellow on 
heating 


Since Oxalic acid decomposes on treatment with concentrated sulphuric 
to form the aldehy de acid, f omne acid, it also responds to reactions resulting 
from Its interaction yvith sulphuric acid and a phenol According to 
Deuiges,*"^* p cresol, guaiacol, and codeine can be used as reagents for the 
detection of gly collie or lactic acid Glycollic acid decomposes on treatment 
'vith sulphuric acid to yield formaldehyde, while lactic acid under similar 
treatment yields acetaldehyde and formic acid 

TESTS FOB ciinoaOFoaM 

Chloroform, hronioform, and iodoform react with potassium hydroxide to 
form potassium formate Formic acid in its structural composition contains 
cu aldehyde grouping Tins fact argues for the possibility of utilizing the 
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system, phenol-aldehyde-acid, as a means of detecting the halogen compounds 
mentioned That this is the ease is evident tiom the Schwaiz lesoicmoP"’ test 
and the Lustgarten naphthol test for chlorofonn, biomofoini or iodoform 


TUILE IV — CllLOROIORil 


SAME OP REACTION 

PHENOL 

VLKALX 

END RESULT 


Schwarz 

Resorcinol 

NaOH 

ifcllowish red color attended by 
louisit fluorescence 

a beautiful jel 

Lustgarten 

a or /3 naphtho! 

KOH 

Evanescent blue color, changing 

1 air to green, then to brown 

in contact with 


In the above tests alkali is used instead of acid The alkali is used to 
decompose the tiihalogen deiivatives That acid can take pait in the reac 
tion IS shown by the fact that the blue solution obtained with Lustgaiten’s 
reagents can, on acidification, be convex ted into a led dyestufl; 

TESTS rOK PURPUR-VL 

Fuifural is an aldehyde obtained on the decomposition of carbohydrates 
with hydiochloiic oi sulphuiic acid The tests in the table following illus 
tiate the use of the system, phenol-aldehyde-acid, foi the pui'pose of detect- 
ing fuifmal 


TuiLE V — ^FURrUKAL 


NAME OF 

REACTION 

1 PHENOL 

1 Acm 

END RELICTION 

hlolisch 

Bial 


o naphthol 
Oromol 

H,SO. 

Ha 

Reddish Violet zone 

Green solution or a green flocculent precipitate 


TESTS FOR CARBOHADRATES 

Inorganic acid, sulphuric oi hydiochloric acid, and a phenol are reagents 
used to test foi eaibohydiates The acid leacts with the caibohydrate to 
yield fuifural oi a deiivative theieof The foimation of the aldehyde, fuii 
fuial, completes the reaction system, phenol-aldehyde-acid 


Table VI — CARBOHyuEATEs 


NAME OP 

REACTION 

TEST FOR 

PHENOL 

ACID 

ENT) result 

Molisch 

AU carbohydrates, gluco 

a Naphthol 


Reddish violet zone 


lipins and gluco pro 
teins 

Red color and separation of 



Seliwanoff 

Ketone sugars 

Eesorem 

Ha 




brown red precipitate on 
heating 


ToUens 

Glyeuronates 

/3 Naphtho 
resorem 

Ha 

After heating, mixture es 
traoted with ether, whicn 




assumes a violet red color 

ToUens 

Pentose, galactose, gly 

Phloroglucine 

Ha 

Bed color 


curonates 



Bial 

Pentose 

Orcinol 

Ha 

and 

Green color and a green floe 




Pea, 

culent precipitate 


TESTS FOR PREE INORGANIC ACID IN GASTRIC CONTENTS 

The reaction system, phenol-aldehyde-acid, is a useful one m detecting 
inorganic acid, like hydrochloric oi sulphuric Boas’ test and Gunzberg s test 
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serve to detect free hydroelilotie acid m gastric contents The reagents used, 
phenol and aldehyde, complete the triple system, phenol aldehyde acid 


Table YII— Peek Acid iv Gastric Cot tents 






REACTION 

FICEl CL 

1 ALDEHYDE | 

END RESULT 

Boas 

Guaiberg! 

Besoronol 

Phloroglucjn 

Iciane sugar (yielding furfural witbj 
1 acid) 1 

[VaniUin 

Bose red color after Seating 

Purplish red color after heating 


TESTSs FOB PHEKOn 

For identifying phenols it is necessary to use a mixture of aldehyde and 
acid Ifelzer’a reaction’' for phenol Morner’s reaction for tyrosine, a phe 
nolle ammo acid, Pettenkofer s’* or Udianshj ’s’* reaction for morphine are 
illustrations of the system phenol aldehj de acid, applied to the qualitative 
analysis of phenols 


Table VIII— Phenols 


NAME OF 
REACTION 

TEST rOR 

aloehtde 

' ACID 

END PESULT 

iMelzer 1 

Phonol 

Bczualdehyde 

HSO 

Violet blue color 

Momer 


Formaldehyde 

H,SO 
' H,SO, 

Green 

Udrdsaky { 

Morphine 

Furfural 

Purple, changing to blood red 

Pettenkofer : 

Morpiuno 

[Sucrose (yielding furfu 
; ral with acid) 

ESO 

Purple, changing to blood red 


Oxydimorphine 

[Sucrose 



1 

Oodemo 

iSucroso 



TESTS FOR PHENOUL AUilLOlDS 

In 1896, Marquis “ first reported his test for the phenolic alkaloids, 
depending upon the color formed with formaldehyde m the presence of sul 
phunc acid The Marquis test seems to fit in with the scheme of the phenol 
aldehyde aeid reaction The phenols are the opium alkaloids while the aldehyde 
and the acid are contained m the reagent 


Table 12 — ^PHKNOLir alkaloids 


pnsNouo alkaloid! 

ALDEHYDE 1 

Acm 


Morphine 

Formaldehyde 

H,SO 

Purplish red changing to violet and finally 
becoming blue 

Oirdimorphtt^fl 

I ormaldchvdo 

BhSO. 

Green 

Codeine 

Formaldehyde 

H,SO 

Violet 

Apomorpfain© 

Formaldehyde 

H,SO, 

Violet 

Narcotine 

i Formaldehyde 

HJSO 

Olive green changing to yellow 


Phtmol 

0 Oeaol 

(methyl phenol) 

Cresol 

p Cresol 

o-TyleuoI 

{dimeliiyl phcaol) 


BHENOL-ALDEHYDE SULPHXntIC ACID REACTIONS 
MONOFKBNOrS 

raspberry red. 

deep purple, deep red darls brown. 

deep puiplo^ deep red, 

deep purple 

_ -grcfinieh edges, dark red brown next day 
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m Xylenol reddish browu, changing in a few minutes to brown, in one 

half hour changed to olive green which persisted after a 
■week 

p Xylenol bright red or crimson changuig soon to purple 

Thymol reddish violet 

Carvaorol reddish brown, slight tinge of brown around edges 

o Naphtliol slight reaction, very slight green, with brown tint predoniinat 

mg, violet purple cast also seen in the reaction mixture 
/3 Naphthol olive changing to dark green 

MONOPIIENOLS WITH IIALOQFN 

Tribronipheiiol light red 

Di lodothymol negative 

NITRATED MONOPIIENOLS 

0 Nitrophenol negative 

p Nitrophenol negative 

Dimtrophenol negative 

Picric acid negative 

(dimtrophenol) 

Picramie acid negative 

(dinitro aniinophenol) 

MONOPIIENOLS WITH AillNO OnOOP 

Amidol dwrk blue 

(13 diamiuo 4 hydioxybcuzeiie 
dihydrochloride) 

hletol slight violet coloration, slow reaction 

(mono methyl p amido 
metacresol sulphate) 

Photol negative 

(mono methyl p amido 
phenol sulphate) 

ETHERS OP MONOPHENOLS 

Anisol purplish red 

(methyl phenyl ether) 

Phenetole deep rose 

(ethyl phenyl ether) 

Flienacetin negative 

(acetvl derivative of 
p aminophenetole) 

MONOPHENOLS WITH ALCOHOL GROUP 

Diatliesin not soluble in reaction mixture, solid particles of the com 

(o hydrox} benzyl alcohol) pound assume a lavender violet color, which persists even 

after two weeks 

MONOPHENOIS WITH ALDEHYDF GROUP 

Salicylic aldehyde blood red 

(o hydroxybenzaldehyde) 

MONOPHENOLS WITH CARBOXYL GROUP 

Salicylic acid carmine, lasting for more than three days 

(o hydroxybenzoic acid) 

Aspirin 

(acetyl salicylic acid) 


carmine, very slowly changing to bluish 
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p Oxjuaphtbojc acid green 

Tyrosine slow reaction, persistent characteristic deep blue developing 

(p hydroxy phenyl amino after long stinding 

propionic acid) 

MOVOPJIEVOLIC ETHERS WITH CARBOXYL GROUP 

Anisic acid light green with Uvender border 

(p mcthoxybonzoic acid) 

ESTERS AHU SALTS OF FHEKOLIC ACIDS 

Sodium Bulphocarbolato pink and red 

(sodium phenol sulphonate) 

Zinc Bulphocarbolato purplish red, changing to green which persists for several days. 

(zme phenol sulphonate) 

Sodium salicylate deep purplish red or carmine 

(oil of wintcrgrccn) 

Methyl sahcylato -poor reaction oianescent purplish red streak in the yellowish 

reaction mixture 

Said - ^bright purplish red 

(phenyl salicylate) 

p Cresalol purplish red greenish around edges, after one half hour 

(p cresol sahcylato) ciianges to persistent green 


WPUENOLS 

Pyrocatechol uolct 

(o dihydroxybenzcao) 

Adrenalin iiolet with a brown cast 

(o dihydcoxyplwrayl 
hydroxycthyl racthylamino) 

Oremol ..yci/oiv changing at once to a bright raspberry red, which re 

mains even at tho end of three days 

Hydroquinone — -..rod brown with green tinge turning to muddy brown. 

(p dihydroxy benzene) 

rrUERB OP WFUENOLS 
Quaiacol purple 

(monomethyl ether of 
pyrocatechol) 

Eugenol — — dark reddish violet 

(allyl 4, 3 guaiacol) 

ETHERS OP DiUIENOlS WITH ALDEHYDE GROUP 

VaniUiu lemon yellow, changing to brownish red with purple green 

(m methoxy p hydroxy fluorescence 

benzaldchyde) 

Pjperonal _ ——light ohvo green 

(also called heliotropmo) 

(anhydrida of voniUm) 


ZTHErs op DIPUBAOLS WITH CARCOXliL CROUP 

Vanillic acid — — — deep orange red 

(m methoxy p hydroxy 
benxoic acid) 


Pyrogallol 

2, 3 tnhydroxybenzol) 

thloroglncmol — 

3, 5 tnhydroxybenzol) 


TRirUEKOLS 

Indian red turning quickly to red brown- 

-.-.bnght blood orango 
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TRIPHENOLS IMTH CARBOXYL GROUP 


Galbe acid purplish red changing to greenish, then to deep ohve green 

(3, 4, 5 tnhydroxy 
benzoic acid) 

Tannic acid eianeseent jellowish green, poor reaction 

(digalhc acid) 

SAITS OP TRIPHENOLIO ACIDS 

Dermatol oluo green changing to persistent dark green 


(bismuth subgallate) 

GLUCOSIDES YIELDING PHPNOLS ON HYDROLYSIS 

Arbutin slight green immediately changing to brown 

(yields hydroquinone on 
hydrolysis) 

Salicin purplish red, becoming blackish red on standing, with sul 

(yields saligenin or o hydroxy phuric acid alone — cherry led, becoming blackish brown on 
benzyl alcohol on hydrolysis) standing 
Aesculin persistent \cllowish green 

PHENOLIC ALKAIOIDS 

Morphine sulphate purple red changing to violet and finally becoming blue 

Oxydimorpliine green 

Codeine sulphate violet 

(methyl morphine) 

Dionin violet, changing to deep blue 

(ethylmorphine) 

Hetom violet 

(acetylmorplune) 

Apomorphine violet 

Cotarmne purplish red 

Narcotine olive gpreen, changing finally to yellow 

BITTER PRINCIPLES 

Aloin cauaiy yellow, changing to red brown, same reaction with sul 

phunc acid alone 

Crysarobm with sulphuric acid red, which on standmg changes to blackish 

brown, with reagent dark red, which on standing becomes 
purphsh violet 

COMPOUNDS OTHER THAN PHENOLS 


a Naphthylanune olive, changing to deep green 

P Naphthylamine very beautiful intense blue 


The following compounds reacted negatively with the foimaldehyde 
sulphuric acid leagent 

Aldehydes — Paraformaldehyde, acetaldehyde, trichloracetaldehyde, benzaldehjde, onitro 
benzaldehyde, p dimethylaminobenzaldehyde, cmnamic aldehyde 
Ketones — ^Acetone, chloroacetophenone, Michler’s ketone 

Alcohols — Methyl alcohol, ethjl alcohol, amyl alcohol, caprjlic alcohol, glycerol, man 

nitol 

Carioxylio Acids — Formic acid, acetic acid, butyric acid, caprylic acid, succinic acid, 
lactic acid, pyromucic acid, diacetic acid, palmitic acid, oleic acid 

Ammo Acids — Qlycoeoll, alanme, leucine, cystine, tryptophane, aspartic acid, asparagine 
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Proleiru — ^Peptone gelatin egg albumin, collagen, osseomucoii 

Carioliydrates — Xyloso, rhamnoae, fructose glucose, mannose, maltose, laeroso, su 
cross, trehalose, rafiinosc. 

Ltptns — Olein, palmitin, stearin, lecithin, cholesterol 

3ItscelIaneoiis Compounds — ^Benzene m diuitrobenzene, dimethyl aminobenzene, diphe 
nylmethane, aniline, diniethylaminc, p phenylene diamine, benmdme, senucarbaiude, hydroxyl 
amine, antipyrme, urea, thiourea, creatine, creatinme unc acid, iodoform, barbital, santonin, 
sulphonal, trional, pilocarpine, cocaine quimnc cinchonine, strychnine 

The Marquis reaction is believed to be quite distinctive for the opium 
alkaloids and is regarded by Kobert ' as the best at our disposal Gauss^ 
devised a colonmetrie method for the estimation of morphine based upon 
this reaction 

By reason of the fact that the reaction is of the phenol aldehyde aeid 
type, there arises the possibility of extending the Marquis procedure to all 
phenols We have tested out the hypothesis and find that the teat is appli 
cable to all phenols examined— monophenols, ammophenols, phenol ethers, 
phenols contaimng an alcohol, aldehyde or carboxyl group, salts and esters 
of phenolic acids, diphenols, ethers of dipheuols tnphenols gluoosides, and 
phenolic alkaloids The detailed lesults are given m tabular form 

The colorations produced differ in most eases entirely from the phenolic 
alkaloids Some phenols of biologic oeeuiTeuce honever, produce effects 
similar to those given by these all aloids The reactions obtained mth pyro 
eateehin and para oresol are so similar to those of the opium alkaloids that it is 
impossible to make a distinction beta ecu them This fact argues for extra 
caution in interpretation of results It also detracts from the usefulness of 
the Gauss method for the eolonmetrie determination of morphine The 
method would be serviceable for the alkaloid in its pure form only, but in 
toxicologic mixtures or extracts it would be necessary to remove any phenols 
that react similarly to the alkaloids or am phenols that would throw off the 
color given by morphine For the sake of quantitativ e exactness it would also 
be necessary to remove any phenol, or any phenols that would modify the 
color given by morphine When a mixture of a phenol and morphine is made 
the color yielded with the Marquis reagent is a resultant of that given by the 
phenol and the alkaloid The color formed is not compaiable to that given 
by pure morphine, thus impairing the accuracy of tlie colorimetric procedure 
devised by Gauss 

Since the color tests for morphine and its associates lack specificity they 
should be used with great precaution as evidence of their presence Wormley “ 
recovered morphine from the urme of opium patients from the blood and from 
fresh organs of annuals by extraction with amyl alcohol and depended espe 
cially upon a positive Frohde reaction as a test for the presence of the alka 
loid It 13 interesting to review some of the earlier medicolegal cases of 
morphine poisoning < and to learn on what ground experts came to the oonelu 
sion that this alkaloid was the toxie agent used In 1871 Dr Medlioott was 
convicted in Kansas of murder by morphine and atropine An analysis of 
the eadaverie parts was made by the Stas method and affirmative results for 
morphine were obtained with the nitric feme chloride, Frohde 's and iodic 
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acid tests Atropine was determined by its reaction with sulphuric acid, 
and by physiologic tests Dr Kraus, of Tubingen, in 1878, reported the poi 
soning, in a Geiman village, of a woman eighty- two years of age The 
poison was administered in coffee, which the deceased drank, notwithstand 
ing its bitter unpleasant taste The symptoms uere those of morphine poi 
soning, and death occuired within thirty-sii. hours The analysis was lim 
ited to the application of the iodic acid test 

Another legal ease was that tried in Portugal (1891-93) The defendant, 
Caso Urbino de Freitas, a physician, was accused of having poisoned three of 
his wife’s nephews and of having caused the death of one of them by poison 
administered in enemas The symptoms resembled those caused by opium m 
part only The analysts claimed to have detected morphine, narcotme, and 
delphinine in the urine and in the viscera They based their conclusion as to 
morphine on the insufficient evidence furnished by the iodic acid, Prohde’s 
reaction, and Lafon’s reaction, the last one of which has recently been proved 
by Levine-^ to be characteristic not only of the moiphme alkaloids but of all 
othei compounds containing the phenolic group 

It IS evident fiom the above citations that the qualitative methods used 
weie fai from sufficient to jueld conclusive evidence as to the piesence of 
morphine In the ease lepoited by Kraus and in the one reported by Worm 
ley, neither the Prohde reagent noi the lodie acid reagent is specific, for a 
positive reaction may be given by any number of organic substances that 
possess reducing ability In the Jledlicott ease the nitric acid and the ferric 
chloride test could have been given by any number of phenols, while in the 
ease of Urbino de Preitas, it has been vei'y recently shown by one of us"' that 
the Lafon test is a very reliable test for phenols in geneial It can also he 
said that even a combination of tests for phenol and for reducing power is 
not any more specific, for organic compounds there are, other than the mor- 
phine alkaloids, which have the ability to reduce and which also give a 
positive reaction for the phenol group 

Smce lack of specificity characterizes the color tests for the opium alka 
loids it IS not at all surprising to find that Vaughan,"® in the Buchanan case 
in New York, pointed out that, while chemists for the prosecution swore to 
the presence of morphine and ati opine in the dead body, all of the tests for 
the former made by the experts could be duplicated with the so-called putre 
factive alkaloids The six tests relied upon by the experts for the state were 
the ferric chloride, the nitric acid, the Husemann, the iodic acid, the Pro o 
reaction, and the Pellagri reaction The ferric chloride, the nitric acid reaction, 
and the Husemann reaction (sulphuric and nitnc acids) are phenobc reactions 
The Prohde reaction and the iodic acid reaction indicate merely ledueing a i 
ity The only test that may at all be considered specific for morphine is the Pe 
lagri test, which depends upon the conversion of the alkaloid into apomor 
phine The test is believed to be specific but like other tests for morphine^, 
it may be found to be non-specific when subjected to re-investigation It 
be lemembered that in a putrefactive mixture of beef, Vaughan obtaine^ 
a positive response with the Pellagri reaction, although no morphme was pre^ 
ent Eosenbloom and Mills,®^ however, claim that bacterial products oim 
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during aerobic and anaerobic putrefaction of certain bunian organa did not 
in any way giie reactions simulating those due to morphine 

It IS interesting to note that Vaughan”* has finally stated that the possible 
sources of error in mistaking putrefactive reactions for those of morphine 
have been definitely remoicd This improvement has resulted from the 
greater purity of extractive reagents used and from better analytic methods 
With reference to possible error due to putrefactive products, we may add in 
passing that van Itallie and Steenhaucr have in 1925 reported that bases 
are formed by the action of bacteria Some of these bases are precipitated 
by the usual alkaloidal reagents Some of them even give color reactions 
resembling those of alkaloids The ini estigators, van Itallie and Steenhauer, n" 
report that, in the toxicologic examination of a portion of liver from an 
exhumed cadaver, they isolated a compound nluch gave certain reactions for 
veratrine, but which proved to be the phenolic compound, p hydroxyphenyl 
ethylamine 

In the light of our newer knowledge we must strengthen our evidence 
as to the presence of morphine in cadaveric material It is very possible for 
a toxicologist to base his conclusion as to the presence of morphine upon five 
or SIX tests, every one of which represents but one charactenstic property of 
this alkaloid, and which may also be possessed by non alkaloids It is for 
this reason that we strongly emphasize the fact that every toxicologic analysis 
for morphine should include at least one test from each of the six groups 
representing five distinct chemical properties and one biologic property char 
aotenstic of morphine and its associated alkaloids The groups are given 
below 

Group I Testa lavolving precipitation by the ao called alkaloidal reagents, whicU are 
general for all alkaloids 
a. Phosphoraolytdic acid 
b Iodine in potassium iodide 
e. Potaasium bismuth iodide 
d. Potassium merenne iodide 

With the last precipitating reagent Kollcr * deii'^cd a microchemical test depending 
upon the formation of yellow star shaped or broom shaped crystals or spherocrystals 

Group II Tests involving the reduction of the reagents used 
a Iodic acid 

b Feme chlorido and potassium fcrricjanide 
c llolybdio acid in concentrated sulphuric acid (Frohde reagent) 

Group III Tests involving omdotion of the alkaloii 
£u Nitnc acid 

b Nitnc and sulphuric acids (Husemana reaction) 
c Iodic acid and amtaoniuni hydroxide (Lefort reaction) 

Group IV Tests depandmg upon the presence of the phenol group 
a. Selenious acid and sulphunc acid (Mccko reagent) 
b Furfural and sulphuric acid (Udrdn«ik> reagent) 
c, Formaldehyde-sulphunc acid (Marquia reagent) 
d Diaconium reaction (Lautenschlager reagent) 
c Benzidine and concentrated sulphuric acid (Ebkert reagent) 
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ACTION OP IRON AND ALUMINUM SALTS ON ENZYMES 

In 1904 1“ iound that the digestion of staich was inhibited by N/333 PeClj 
while it lequired 3N/10 AICI 3 01 about 100 times as strong as the non sola 
tion It IS possible that some coireetion m this should he made for hydrogen 
ion concentration, which may not have been sufiSciently considered at that 
time This, howevei, would not altei the fact that in geneial non is more 
toAic than aluminum 

ACTION OP IRON AND iVLUMINUM SVLTS ON TUE DEVELOPMENT OP PISH ElIBBlOS 

Mathews’ found that j\I/12000 PeClj 01 M/20 PeCL killed and prevented 
the development of feitilized timduhis eggs, while a concentration of M/9 
AICI3 was lequiied This lesult indicates that aluminum chloiide is only 
about one-half as toxic as feiious chloiide and ovei one thousand times less 
toxic than feme chloiide 

THE ACTION OP IRON AND ALUMINUM SALTS ON THE GERillN VTION OP CLOVER 

SEEDLINGS 

E W Rupiecht'* eompaied the toxicity of non and aluminum salts in the 
development of clovei seedlings His lesults show that fenoiis sulphate ex 
eits a toxic effect when it is present in over foui paits pei million Alu 
minum sulphate was found to be toxic vlien piesent in the cultuie solution m 
concentiations gi eater than forty paits pei million According to this 
aluminum is ten times as toxic as feiious sulphate which is much less toxie 
than ferrous salts While these concentrations of aluminum prevent the 
germination of plants, more dilute solutions of aluminum have been found by 
Stoklasa’’ to be beneficial 

TOXICITY OP IRON AND ALUVIINUM SALTS TO GOLDFISH 

M/20 solutions of feme chloiide and aluminum chloride were prepared 
and a goldfish placed 111 each solution The non chloride solution killed the 
goldfish in an average of twenty-five minutes while in the aluminum chloride 
solution the fish lived approximately two houi-s 

ACTION ON PROGS 

Hans Meyer and Piancis Williams’® investigated the toxicity of iron m 
1880 They found that 5 to 10 mg hypodeimically in frogs caused a com 
plete paralysis after twelve to twenty-four hours I have found that iron 1 
much more toxic than aluminum to frogs 

TOXIC ACTION ON DOGS 

Kunkel” says that the deadly intravenous dose of non is 20 to 50 mo^ 
per kilo body weight while the toxic dose of aluminum is 150 to 300 mg 
kilo, or an average of 225 Aeeoiding to this, non is six to eight 
toxic as aluminum I have been able to confirm these figures I 
the toxic dose for dogs when molecular solutions of the drug weie mje 
intravenously was 
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Ferric sulphate 30 mg pei hilo 

Aluinmum potassium sulphate 200 mg per kilo 
Aluminum cliloiide 234 pei kilo 

Babbits, cats and dogs weie umforml> paialyzed and killed in twenty 
four hours by doses of 30 to 60 iiio of non poi kilo uitia^ enouslj 

Hans Meyer and AVilliams' found that Ob gm of feiious sulphate in 
jected into the veins of a dog caused pronounced Aomiting and diairhea 
Eight gm given by stomach caused the death of a dog m tventysis houis 
Postmortem examination slioued ecchjmosis of stomach and intestines 

ACTION WHEN GIVI-N BX JIOUTH 

Numerous feedmg expciimeuts on both men and animals have been per 
formed with aluminum compounds and traces ma^ be ab&oibed AAhich appar 
ently follow the loutes of non lu the body 

Leary and &heib“ fed dogs aud lats aeiy large amounts and observed no 
ill effects, except possibly the death of one rat while leceiving 300 mg per 
day of aluminum They conclude that then experiments have no special 
bearing on the question of aluminum compounds as used m the diet of man 
largUj because the amoiuits used could not possible obtain under anj condi 
tion in man "With rats the ingestion of aliimmum amounted to 300 to 3000 
mg dailj per 1 ilo of bodv weight 

\CT10N ON MW 

The question of toxic action of aluminum in man was investigated bv 
Chittenden, Taylor aud Long,** who found that aluminum compounds fur 
lushed in foods up to 150 mg pei day for several months were without luflu 
euce on health No aluminum was found m the blood or uiiue Winter 
BljtlP® and his family used alum baking powder for months without aiij ap 
parent mjur} * lion compounds however as used m medicine maj exert a 
decidedly toxic effect 

Mejer aud Williams*'’ quote Piaiik as stating that 28 to 40 gm of feme 
acetate taken internally over a peiiod of fourteen days caused great inclina 
tiou to sleep, often colic aud pains in stomach vomiting aud diarrhea The 
blood was darker than normal and the heait beats weie reduced to about 
one half the noianal 

LETHAL DOSC Ol ALUMINUM VND inON FOR AIAN 

The fatal dose of aluminum compounds is not definitelj I iiown Bljth 
figures that the lethal dose of alummiim for a man of 68 kilos (150 pounds) is 
about 17 gm or 3 ounces of ammonium alum Death has been reported fol 
lowing the ingestion of 45 c c oi iy_ ounces of the tincture of non which is 
equivalent to about 6 gm or a dram and one half of the salt ** 

ACTION ON VITAMINES 

It has been stated that metals ma> have an effect on vitamines, also that 
toxic agents may exert the action first on the germ cells This is highly 
questionable and the reverse maj be true Becentlj Slamille*® has shown 
Ibat Vitamine B deficiency may manifest itself for the first time in the second 
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THE PHARMACOLOGY OP IRON AND ALUMINUM IN RELATION TO 

THERAPEUTIC USES'* 


By H A McGuigan, M D , Chicago, III 


T he chemical relationships ot iron and alummuni aie so intimate, that m 
many cases they are difficult to sepaiate Because of these relationships 
one should expect their phaimacology to be much the same In general t is 
is true 

Under some conditions both non and aluminum are toxic A study and 
restatement of some of the less known, but important actions are interesting 
and may lessen the misuse of iron therapeutically , 

Aluminum is the most abundant of metals, being piesent in the 
crust to the extent of neaily 8 per cent One is surpiised, therefoie, to n 
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traces only in most forms of animal life Because of its absence in animal 
life, an unwarranted toxicity has sometimes been attributed to it 

It IS probable that aluminum like iron is essential for life, especially of 
plants, althougli m many cases traces only are found Apparently it is more 
important m some plants than in others Maze believes that the presence ot 
aluminum m the soil is necessary for the noimal de^elopmeut of maize Lat 
shaw^ found that the ash of maize contains 12 19 per cent aluminum and 9 74 
per cent iron Since practically all plants and all foods contain aluminum 
compounds either as essential ingredients or as contamination it is of impor 
tance to know the effect of aluminum when ingested by animals and man 
As 19 well known, iron is essential for the normal de\ elopment of all green 
plants and perhaps all forms of animal life The bodj of a man contains 
about 3 0 to 3 5 grams of iron, about 80 per cent of which is in the form of 
hemoglobin Perhaps every cell m the body contains traces in an organic 
or nomonizable form Aluminum is found, if at all, in traces onl> Since 
iron IS a normal constituent of the body and performs an important function, 
Its administration is often looked upon as harmless and generally beneficial, 
while tile absence of aluminum and a widespread feeling against its use makes 
a comparison of the actions interesting 

It IS not generally kno^vn that iron is a poisonous metal and for this rea 
son IS often harmfully used in therapeutic attempts The toxicity of aluminum 
on the other baud has been grosslj o\ erestimated due in part to the belief 
that It IS a foreign element, and therefore necessarily toMc and to misin 
terpretation of the u ork of Siem and Doellken * These in\ estigators gave 
alummura parenterally and found it to be toxic Since, when given by 
mouth, It IS absorbed at most in traces only a ^ery limited application can 
be made of their investigation In addition, they used mainly aluminum 
tartrate, and tartrates are also actively toxic ■when gnen parenterally^ 
restatement, tlierefore, is necessary 

IRON AND ALUMINUM IN COOKING UTENSILS 

In 1913 the Lancet Laboratories^ conducted experiments to see whether 
or not sufScient aluminum from aluminum dislies was dissolved to be objec 
tionable They cooked a great variety of substances in aluminum and iron 
utensils and came to the conclusion that there is no evidence to show that lu 
ordinary cooking either the iron or aluminum is so strongly attacked as to 
produce objectionable amounts of soluble salts All that could be found 
after the use of organic acids or salts in the cooking were the merest traces 
of either metal They conclude, therefore, that either metal is suitable mate 
rial for cooking \essels® 

The case is different when an alkali is present Carbonate of soda has 
uo action on iron but it attacks aluminum freely and it is well to exclude 
carbonate or bicarbonate from all aluminum cooking utensils In this re 
sped It should be mentioned that the heating of alkali in glass will dissohe 
e glass so that the management of aluminum cooking utensils would require 
e same ordinary application of common sense as is necessary m the case of 
other metals for a similar purpose 
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ACTION OP IRON AND ALUJIINUM SVLTS ON ENZYJICS 

In 1904 1“ found that the digestion of staich was inhibited by N/333 FeClj 
while it lequired 3N/10 AICI 3 01 about 100 times as stiong as the non solu 
tion It IS possible that some collection in this should be made for hydrogen 
ion concentiation, which may not have been siifiBciently considered at that 
time This, howevei, would not altei the fact that in geneial non is more 
toxic than aluminum 

ACTION OP IRON AND ALUJIINUM SALTS ON TUE DEVELOPJIENT OP FISH EMBRYOS 

Mathews^ found that jM/ 12000 PeCla 01 M/20 PeCL killed and prevented 
the development of fertilized fundulus eggs, while a concentiation of M/9 
AICI3 was lequiied This result indicates that aluminum chloiide is only 
about one-half as toxic as feiioiis chloride and ovei one thousand times less 
toxic than feme chloiide 

THU ACTION OP IRON AND ALUJIINUAI SiVLTS ON THE GLRJIINATION OP CLOVER 

SEEDLINGS 

R W Ruprecht^ compaied the toxicity of non and aluminum salts m the 
development of clovei seedlings His lesults show that fenous sulphate ex 
erts a toxic effect when it is piesent in over foui parts pei million Alu 
minum sulphate was found to be toxic when piesent in the cultuie solution m 
coneenti ations gieatei than forty paits pei million Accoiding to this 
alummum is ten times as toxic as fenous sulphate which is much less toxic 
than ferrous salts While these concentrations of aluminum prevent the 
germmation of plants, more dilute solutions of aluminum have been found by 
Stoklasa® to be beneficial 

TOXICITY OP IRON AND ALUMINUJI SALTS TO GOLDFISH 

M/20 solutions of feme chloride and aluminum chloride were piepared 
and a goldfish placed m each solution The iron chloiide solution killed the 
goldfish in an aveiage of twenty-five minutes while in the aluminum chloride 
solution the fish lived appioximately two houra 

ACTION ON PROGS 

Hans Meyei and Piancis Williams'® investigated the toxicity of non m 
1880 They found that 5 to 10 mg hypodeimieally in fiogs caused a com 
plete paialysis after twelve to twenty-foui houis I have found that iron is 
much more toxic than aluminum to frogs 

TOXIC ACTION ON DOGS 

Kunkel" says that the deadly intiavenous dose of non is 20 to 50 mo 
pel kilo body weight while the toxic dose of aluminum is 150 to 300 mg P® 
kilo, or an aveiage of 225 According to this, non is six to eight times a^ 
toxic as aluminum I have been able to confirm these figuies I found t a 
the toxic dose for dogs when molecular solutions of the diug ueie injec 
intravenously was 
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Ferric sulphate 30 mg iier kilo 

Alvunmum potasauim sulphate 200 mg per kilo 
Aluminum chloiide 234 mg per kilo 

Rabbits, cats and dog's \\eie umfonnl> paiaijzed and killed in twent> 
four hours b> doses of 30 to GO lu^ of iron pci kilo inti ueuousli 

Hans ileyer and Winiams’ found that Ob of ferxous sulphate in 
jected into the veins of a dog caused pronounced \ouuting and diarrhea 
Eight gm given by stomach caused the death of a dog m twenty sis bouis 
Postmortem csamiuation shoued ecdnmosis of stomach and intestines 

ACTION WUIIN ontN B\ MOUTH 

Numerous feeding espeuments on both men and animals Jiave been per 
formed with aluminum compounds and traces niaj be absorbed nhich appar 
ently follow the routes of non lu the body 

Leary and Sheib'^ fed dogs and rats ^ei^ 1 irge amounts and observed no 
ill effects, cicept po&siblj the death of one lat uliile lecening 300 mg pci 
da> of aluminum Thej conclude that then cxpeiiiuents have no special 
beaiiug on the question of aluimnum < ompounds as used in the diet of man 
largelj because the ainoiuits used could not jiossibh obtain under an> condi 
tion in man With rats the ingestion ol •ilnniimim amounted to 300 to 3000 
mg dailj per J ilo of bod\ neiglit 

UTIOV ON MIS 

Ihe question of toxic action of ilumiiuim in man uas m\estigated by 
Chittenden, Tayloi and Long,'* who found that aluminum compounds fur 
mahed in foods up to 150 mg per da> foi scieial months uere Vrithout mfiu 
ence on health No aluminum nas found ni the blood oi uime Winter 
Blyth'* and his family used alum baking ponder foi months without an^ ap 
parent in 3 uiy'’ lion compounds howcsci as used m medicine ma> exert a 
decidedl> toxic effect 

Me>er and Williams'*^ quote Fiank as stating tint 2s to 40 gm of feme 
acetate taken internally o\er a peiiod of fourteen caused gieat inclina 
tion to sleep, often colic and pains in stomach lomiting and dianhea The 
blood was darker than normal and the heart heats ueie ledueed to about 
one half the noima) 

LETS Ml DOSE Ol- iLUMIVLM IVO IRON FOR MAN 

The fatal dose of aluminum compounds is not definitely knoivn Bhth 
figures that the lethal dose of aluminum for a man of 08 kilos HSO pounds) is 
ibout 17 gm or 3 ounces of ammonmm alum Death has been lepoitcd foi 
lowing the mgestion of 45 cc or 1*/ ounces of the tincture of iron nhich is 
equivalent to about 6 gm or a dnm and one half of the salt 

ACTION ON ’^IT\M^^ES 

It has been stated that metals may ha\ c an effect on a itamines, also tliat 
toxic agents may exert the action first on the germ cells This is highly 
questionable and the reverse may be true Receutiv Ufanville'® has shown 
that vitaiuine B deficiency may manifest itself for the first tune m the second 
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geneiatlou If a metal had been given at this time it is probable that it 
would have been blamed toi an effect on the geim-cells Again, metals, and 
especially aluminum, have been found to exei-t the opposite effect Darnels 
and Hutton^“ diaw the following conclusions fiom then investigation on the 
mmeial deficiencies of milk 

1 Eats fed exclusively on cow’s milk seldom lepioduce, and only a very 
small peieeutage of the young bom survive 

2 The nutiitive deficiency of milk appears to be due to the fact that 
milk in low concentiation, namely, manganese, fluoiine, and alunimum, 
tion of a new geneiatiou 

3 The addition to milk of those unusual mineial substances present m 
milk in low concentiation, namely, manganese, fluoiine, and alunumim, 
together with sodium silicate, has resulted m the production of five 
geneiations of noimal young 

THERAPEUTIC CONSIDERATIONS 

As aluminiuu is used chiefly extenially and foi its astiiugent piopeities 
there is little likelihood ot its misuse When taken by mouth m modeiate 
amounts, there is little dangei ot toxic effect because tiaces only aie ah 
soibed There is no excuse for its use hy podennically’’ and it is only when 
used in this way that it is ot toxic impoitauce 

While non also is used locally as a styptic, its main use is as a hematmie 
In view of the toxic effects lecoided, it should not be given hypodennically 
unless the conditions demand it, and such an occasion is laie Most solutions 
of non are precipitated at the site of action, hence are highly niitant Deep 
muscular injection does not lessen this effect but merely hides it If soluble 
salts which do not leadily cause piecipitation are injected they may be 
absorbed with sufficient rapidity to cause renal nutation oi nephiitis 

In view of the toxic actions cited, and since theie is no adequate ew 
dence that the hypodeinue use of non salts is advantageous, the hypodeinnc 
method of admiinstiatiou of non must be looked upon as inadvisable and 
often hannful 
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LABORATORY METHODS 


AN ACCESSORY TO THE CHAJIBERS APPARATUS FOR THE 
ISOLATION OP SINGLE BACTERIAL CELLS* 


By Willum H Wright, Ph D , and Elizabeth P McCoy M S , iLvDisoN Wis 


T nC e\er increasing inteiest in the \an 1 b 1 l 1 t 3 and pleomorphism of micro 
oigamsms has slioun the need for the study of cultuies deii\ed fiom single 
cells Many forms of appantus h‘i\c been developed foi the isolation of small 
objects with the aid of the micioscopc The metliod of Baibcr,^ dist briefly 
described in 1904 'lud in detail m 1914 made use of veij flue haii like capil 
lary pipettes The pipettes uere luaujpulated under a co\ei glass bj means 
of the wellkno^\ii Barbei apparatus The p^ep^ratlOll of a senes of veiy 
small dioplets containmg bacteria on the undei side of a sterile cover glass, 
as used in this method, is still the best pioceduie for orginisms as small as 
bactona 

The difficulties encounteied in coutiolling the best coiistmcted forms of 
the Barber apparatus pie\ented its general uve by iinny bacteriologists 
This has been true of other methods sutb as the one used by Topley Barnard 
and Wilson 

The greatly impioved double micronnnipulator of Chambers® operating 
on an entirelj different puiiciple is capalilc of eas\ ind accurate adjustment 
The use of the single Chambeis spps'atus with tin. Barber moist chain 
her and technic for the isolation of siugle '’cil cultures of bacteria has been 
desciibed bj Kahn* A single pipette is held m rhe micromanipulator which 
is clamped on the side of the micioscooe stagt V moist chambei 19 mm 
deep IS used 

THE mODHlED APPAR-ITUS 

A double form of the appaiatos mounted on a heavy iron base with 
clamps for the micioseope, as non made by the fiim of Leitz leaves little to 
be desired in the way of rigiditj or piecisioii of idjustmeiit We have used 
this type of the apparatus for several months for bactenologic work 

The control of evaporation is important m the formation of the tmv 
droplets used 111 the isolations The manufacturers supply verj satisfactory 
^oist chambers m three depths with cover glasses to flt The shallowest 
moist chamber (10 mm ) lined with closely nttmg stiips of blotting paper 
on the sides has been found the most satisfactory When satuiatcd with dis 
tilled water these strips supply the moisture to the cover glass by evaporation 

•Prom the Detwrtment ot AffrJcuUural Bacteriology iJnucrsUj of Wlsconalm 
Hacison with the approval of the Director of the Vgrlcultural Experiment Station 

RcKehcC for publication Jfarch 19 19 7 
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and condensation The shallow chambei has a small open end ivhich cheeks 
excessive evaporation It also permits the use of the oidmary substage con 
densei of the micioscope 

For cell dissection and siinilai opeiations, theie is an advantage in hav 
ing the manipulatoi fixed in position in relation to the moist chambei and 
microscope In bacteiiologic woik it is neeessaiy to lemove the bacteiial cell 



Fig 1 — ^lloilifled foim of the Chtinbeis appaiatus showing botli of the micromanipulators 

In tlio worklna position 



Fig - — ^Modlfled form of the Chambers apparatus showing one micromanipulator in the 

tal position for removing pipette 

fiom the moist chambei aftei it is picked fiom a droplet With the oiigi“^^ 
double form of the appaiatus mounted on a base, the pipette with the siOn e 
cell must be removed by hand The narrow opening in the moist chambei as 
well as the compact nature of the manipulators present difficulties which may 
result in the breaking of the delicate tip of the pipette or in contamination 
the culture 

It seemed to us that the apparatus could be constructed so that the 
mahipulatoi with its pipette could be moved in a straight line and ni the sa 
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liori 20 Gtdl plane away from the moist chamber Plans and suggestions were 
submitted to the manufaetuiers and they have constructed extensions for the 
base along Mhich the entire manipulators may be moved The modified 
apparatus is shown m Fig 1 with both mampulatois in the working position 
near the stage of tlie microscope AVlien it is desired to lemove a pipette 
from the moist chamber the locking sciew ou the base is loosened and the 
entire manipulator is moied back on its slide to the position shown in Fig 2 
During the movement the pipette holds the same lateral and horizontal posi 
tjon It held while in the moist chamber In this position it is a simple opeia 
tion to remove the pipette or break off the tip in order to plant the cultuie 

The extensions for moving the manipulators an ay from the moist cham 
her also give the advantage of working with one apparatus without having 
the othei one m the way This allows much freer use of the vertical coaise 
adjustment than nhen both manipulators must be kept in the working position 

ISOLATION PROCEDURE IVITH TUB MODiriED APPIRATUS 

1 Prepare a suspension of the organism oi ha\e a liquid culture leady 

2 Moisten tlie strips of fiUei paper in the sides of the moist chamber 
and place it m the mechanical stage of the microscope 

3 Clean a co\ei glass in cleaning solution and wipe diy %vitli clean 
sterilized cheesecloth oi gauze \\e ha\e found the most satisfactoiy clean 
mg solution to he one consisting of — 

80 pel cent etlijl alcohol DG parts 
Glacial acetic acid— . 3 paits 

Ether _ 1 part 

Greasing treatment recommended by some to make sure of isolated droplets 
IS not necessary Neither is heat sterilization necessary as one can always 
see any bacteria there maj be in the condensation droplets In hundieds of 
observations we have neaer seen contaminated dioplets 

4 A small loopful of the liquid culture or suspension is placed a feu 
millimeters from one end of the cover glass neai the center 

5 The cover glass is placed o\er the moist chamber uith the hanging 
drop near the closed end 

6 The clamps are now loosened and both manipulators slid all the waj 
out A small microscope lamp like the Leitz ‘"Mignon ’ is centered on the 
mirror from the side and the light adjusted on the optical axis of the micro 
scope The heat fiom the lamp uill help in the formation of the droplets 
The rate of evaporation is leadilj controlled bv var>mg the distance between 
the lamp and the mirror In. the 10 imu moist chamber droplets 2 oi 3 uucia 
m diameter will hold an hour or moie without evaporation Usually droplets 
tend to become confluent oulj in the closed end of the moist chamber near 
the large drop, when the heat from the lamp is too great or the cover glass too 
clean 

7, It IS of advantage to work with as low magnifications as possible on 
account of the size of the field and light intensity The color screens of the 
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“Mignon” iRDip are also veiy helpful in getting the best illumination A 15 X 
hypeiplan oi peiiplan eyepiece alloivs much woik to be done with a 16 mm 
objective and a 4 mm gives the greatest magnification evei necessaiy 

8 The undei surface of the eovei glass is now brought into focus Tins 
IS easily done on account of the small dioplets in the field By means of the 
mechanical stage the edge of the large diop is now brought part way into the 
field from the closed end of the moist chambei 

9 Pipettes as recommended by Chambers^ should be sterile and ready 
These aie best steiilized in a metal case by use of hot an Eigid shank 
pipettes with tips at 90° and 45° anglesi aie the most satisfactory A 45° 
pipette IS used to isolate single cells in dioplets and one of the 90° type to 
remove the cell fiom the moist ehambei 

10 The 45° pipette is placed in the left hand manipulator which should 
be in the distal position, with the tip up and the pipette shaft horizontal Be 
mg careful not to make the pipette tip stiike the covei glass or sides of the 



Piff 3 — microscopic Ueld showinff droplets outside of the lursre drop The very small drop- 
lets without bacteria are formed by condensed water vapoi 


moist chambei, the entiie manipulator is caiefully moved into the woikmg 
position 01 until the tip of the pipette appeais in the microscopic field nn the 
side opposite the laige diop This can be most easily done with the loivest 
magmfication , viz , with the 16 mm objective or even with the eyepiece 
removed Final lateial adjustments can be made with the manipulatoi screws 
when the eyepiece is i eplaced 

11 Vertical adjustment is easily made with the coarse adjustment Tk*® 
adjustment may even be used for making dioplets on the undei side of t e 
cover glass 


12 With the tip of the pipette nearly touching the cover glass so tha 
it IS clearly m focus, the large drop is moved fomvard until it strikes the tip 
of the mieropipette The pipette will immediately fill with liquid and organ 
isms With the vertical adjustment the pipette is slightly loweied and t 
cover glass moved back by means of the mechanical stage The 
now raised until it touches the covei glass when some of the liquid with 
miciooiganisms will be seen to wet the cover glass Upon lowering the pip® 
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a small droplet will be left witli several organisms lu it Tins operation can 
be repeated again and again until paiallel rows of droplets ha\e been made, 
such as slioun in Fig 3 The first dioplets usually contain se\eral cells 
T.he last ones may contain one oi two or none The adjustments are so easily 
controlled that a single cell can be transferred from one droplet to another 
with ease The droplets formed by condensation are often convenient for 
tins purpose as they are sterile 

13 When the cell selected is isolated in a droplet the manipulator carrj 
mg the 45 pipette is remo-ved and the right hand mampulatoi with a 90° 
pipette is placed in position as before 

14 It is of ad^antage to ha^e a length of small rubber tubing attached 
to the distal end of the 00° pipette and to a medicine dropper bulb, as shown 
in Pigs 1 and 2 If the bulb is slightly compressed at the time the tip of the 
pipette enteis the droplet and then gently released the droplet aud the cell 
will be sure to enter the pipette In case the operatoi cannot control the bulb 
m a satisfactoiy manner n ith the fingen it can be done easily with the simple 
Hoffman screw clamp used bj chemists 

15 By means of the mechanical stage the droplet and single cell aie 
centeied on the optical axis of the microscope The 4 mm objective is now 
focused on the droplet with the tip of the pipette immediately undei it Witli 
the %ertical fine adjustment the pipette tip is made to enter the droplet aud 
the pressure on tlie bulb released The bactcniim may be seen to entei the 
pipette tip 

16 The pipette is now lowered to a safe distance below the co\er glass 
and the micromauipulator slid to the distal position as before 

17 The tip of the pipette carrying the single cell is now broken off with 
a fine pointed sterile forceps and dropped into sterile culture media Some 
workers recommend breaking off the tip of the pipette by pressing it against 
the side of the test tube in the culture medium We have not found tins very 
satisfactory because the natuial bicak includes the shank of the pipette 
^/hleh has been exposed during the nholc opeiation It might be coutam 
mated 

DISCUSSION 

The use of the impioved apparatus as described is no more difficult than 
the usual routine operations of a bacteiiologic laboiatoi’y aud takes much 
less time to get pure cultuies We have made as many as six isolations in 
thirty minutes Three per hour js an average number 

The securing of single cells is no longer difficult The much nioie difficult 
problem is to get more of the siUole cells to giow This difficulty has been 
encountered by all uho liave undertaken to grow cultures from single cells of 
bacteria Om results have been much like those reported by other inves 
tigatow We have been able to get growth frpin about 75 per cent of single 
cell yeast cultures, 33 per cent of spore bearing, aeiobcs aud only about 2 per 
cent of spore bearing anaerobes Single spore isolatioiii have given much 
better results than those of vegetative cells 
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The growth of isolated single cells of bacteria may involve a quantitative 
relation of the cell to the volume of the eultuie medium or a mutual action 
of several cells on each othei In connection with the fiist hyiiothesis Eob 
eitson® claims such to he the case for protozoa, although Cutlei and Crump® 
have not obtained the same lesults With bacteiia it is difficult to undeistand 
why a vigorous cell, motile at the moment of transfer, will not giow in some 
of the same medium from which it was isolated 


CONCLUSIONS 

The modified Chambeis apparatus makes the isolation of single cell cul 
tuies of bacteria simple and piaetical 

2 The simplicity of the pioceduie is ot gieat advantage foi the dnect 
isolation of puie cultuies fiom mix tines 

3 The low percentage of single cell cultuies that glow, as shown by the 
numbei of steiile subcultures, is am 2 Jle pi oof that contaniination laiely oc 
curs Such lesults also indicate the need foi moie studj ot the conditions 
which influence the giowth of single cells 
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NOTE ON THE TUNGSTIC ACID PRECIPITATION OP BLOOD 

PROTEINS* 


By Michael Somogyi, Ph D , St Louis, Mo 


I N THE pieparation of piotein-fiee filtiates by the Polin-Wu method the 
precipitation of piotems is frequently incomplete, so that coiieetion of the 
leaction by the addition of extra sulphuiic acid becomes necessary Since m 
V C Myeis’ book on blood analysis this difficulty is repeatedly mentioned, we 
infer that it is not confined to this laboratory 

In oui loutine woik we have adopted Haden’s^ veiy convenient modifica 
tion which consists in incorporation of the sulphuric acid in the water us 
for laking the blood so tliat 8 volumes of 1/12 N sulphuiic aeid aie used m 


♦From the Laboratory of the Jewish Hospital 
Recehed for publication December 19 1926 
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the place of 7 volumes of water and 1 volume of 2/3 N aulphuuc icid Tins 
certainly has the ad\anfages of a moio lapxd filtration and a highei yield 
of filtrate but, inturally, does not obiiate the above mentioned trouble For 
this end simply inci eased the conccutiation of tJie sulphuric acid above 
1/12 nonual Accoiding to Meinll* the nitrogen content of blood fil 
<rates is unaffected b> changes in Pu between 4 6 and 1 In our own 
eipenments, how ei er, much lowei acidity than that corresponding to Ph «« 1 
already disturbs the precipitation Thus, employ nieiit of 1/8 N acid was 
found to cause considerable increase m the nitiogen content of the filtrate occa 
faionalh, and to give too low results in othei instances 

The concentration of suJphuiic acid we have ultimately chosen is 1/11 
nonual as against the 1/12 noimal in the oiiginal Polin Wu proportions This 
coiicentratiQu pio\ed to be not excessive lu cases wheie the oiigmai amount of 
acid, too, w IS suifieiLiit foi complete piecipitation, and was adequate when 
over incompleteness of the piecipitation according to Folin and Wu entailed 
tlie addition of extra acid 


Tvble I 
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Table 1 contains comparative determinations (picked at random as ex 
amples out of a greater number of experiments) of nonprotein nitrogen and 
sugar in filtrates obtained by the use of 1/12 and 1/11 normal sulphunc acid, 
respectively 

As can be readily seen tlie disciepancies aie within the range of expen 
mental errors 

As a result of our experiments the following procediue is lecommended for 
the tungstic acid precipitation of blood proteins 

The blood is introduced into 8 volumes of l/Il normal sulphuric acid and 
after laking one volume of 10 per cent sodium tungstate is added Shake 
allow to stand for about fiv e minutes then filter 
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A COMPARISON OP THE QUANTITATIVE METHODS FOR THE 
BILIRUBIN OP THE BLOOD* 


By Howard P Shattuck, M D , John A Killian, Ph D , 
AND Marjorie Preston, A B , New York City 


E xperience withm the last five J'^eais has demoustiated the diagnostic 
and piognostic value of the bilnubin content of the blood m the vaiious 
types of jaundice Although within the past eight years, considerable prog 
less has been made in devising moie exact technic foi the bilirubin in blood 
serum, laboratory workei’s still aie not agieed upon the most dependable and 
suitable method Hence the lesults lepoited in the liteiatuie appear in 
valuable teims and lack unifonnity Blankenhoin^ in 1917 utilized a simple 
technic in estimating the biliiubin eoncentiation of the blood seium The 
blood serum was diluted to a point ivheie the staining due to bilirubm was 
just perceptible in a column 1 cm deep Blood seia requiiing a dilution of 
20 or more gave a positive Graelin’s test In some instances of maiked jaundice, 
dilutions as high as 275 weie obtained In 1921 Meulengiacht= intioduced a 
more exact technic, 0 5 cc plasma weie diluted m a giaduated tube with 
physiologic salt solution until the coloi matched a standaid m a similai tube 
The standard was a 1 10,000 solution of potassium dichromate contammg two 
drops of sulphuric acid per 500 cc Meulengiacht stiessed three possible 
sources of enor, hemolysis, opalescence of lipemia and caiotinemia Noimal 
blood plasma accoidmg to this method had a “plasma coloi” or “bilirubui 
number” of 1 to 5 In older to make the compaiison with the standard more 
satisfactoiy. Gram suggested the use of blood seium instead of the plasma 
Stetten^ reported the practical application to suigieal pioblems of the results 
obtained by Bernhaid and Maue in their studies of the biliiubm of the blood 
seram Bernhard and Maue utilized a standard similar to that of Meulen 
graeht, but made their compaiisons of the blood serum against this standaid 
in a plunger type of colorimetei The depth of the standaid solution divided 
by the depth of the blood seium lequiied to match it gave a figure which they 
called the icteius index Stetten repoited the aveiage normal icteius mdex 
of 3 6, and found that it may vaiy fiom 16 to 13 5 without clinical icterus 
The threshold figures vaiied fioni 8 to 14 Beruheim^ has applied the icterus 
index determination to a study of the blood serum bilirubin in a variety o 
pathologic conditions The normal lange was found to be fiom 4 to 6, with a 
zone of latent jaundice extending fiom 6 to 16 Piank clinical jaundice was 
evident in all cases showing indices above 15 

We have in this modified Meulengiacht test a simple diieet means o 
measuring the intensity of color of the blood Seium due to biliiubin Bihrubm 
is not the only yellow-biown pigment of the seium A pait of the coloi o 

•Prom the Department of Medicine and the Department of the Laboiatories New Yo 
Post-Graduate Medical School and HospItaL 
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the blood serum is due to luteins or lipocliiomes, pigmeuts cAteusively dis 
tnbuted throughout the animal and vegetable Iciiigdonis Meuleugraclit it 
ports that in the detemunatiou of the * phsma coloi or ‘ bihrubm numbei 
these pigments intioduce an erroi of 1, a quantity nhich can be neglected for 
all practical purposes Caiotin, a jellou bioivn pigment found m the legc 
table kingdom and m animal secietions appears isomenc and perhaps iden 
tical with some of the luteins Carotin is found in human blood serum after 
the ingestion of meals containing vegetables Hess and Mveis® drew atten 
lion to the carotinemia in ehildreu on a diet of a high carotin content These 
authors noted the skin of the subjects uere pigmented to such a degree as to 
simulate a mild jaundice However, the pigmentation was most evident on 
the palms of the hands, but the sclerae were not affected The carotin also 
appeared in the uiiue It is evident that the occurrence of a caiotmemia in 
troduces an eiror in the determination of the icterus index For this reason 
principally, the ictenis index of the blood serum has been considered by some 
authora as unieliable m estimating the bilnubm of the blood serum Greene, 
Snell and Walters’ state that the icteius index may be used satisfactorily m 
following changes m the degree of jaundice in patients vuth frank icterus 
In such patients bihrubm is the piepondeiate coloimo matter and changes m 
the serum color may reasonably be assumed to indicate variations in the 
amount of this pigment Conditions are different in specimens of serum in 
which the bihrubm is little if any increased ovei the normal In one case 
cited by these authors, the icterus index was 26 but the serum biluubm was 
only 11 mg per 100 cc (normal) The effect of a caiotin containing diet 
on the icterus index of the blood seimm was studied by Bemheini ® Four 
normal subjects were given a meal containing cairots, three ate similai por 
tions, and one ate a double portion Three hours later the icterus indices of 
the first three had been increased about 80 ptr tent above the control, while 
the fourth showed an index 250 per cent of his control The following mom 
mg all of the indices had returned to normal Errors due to carotinemia can 
easily be avoided by excluding from the diet all carotm containing substances 
for twenty foui to forty eight hours, and by drawing the blood after a night's 
fast Obtaining the blood in the fasting state also obviates an unsatisfactory 
comparison due to postprandial Upeniia Bernheim and Jleulengracht have 
emphasized the precautions necessary to prevent hemolysis Preston® has de 
scribed the use of a disc standardized against the dichromate standard which 
has proved more satisfactory for comparison with blood sera, than has the 
dichromate solution Whereas the mteusity of the color of the solution fades 
on standing exposed to light, the color of the disc is permanent The value 
of the icterus index of the blood serum m differeutial diagnosis m pathologic 
conditions involving liver function has been emphasized by Banow Arm 
strong and Olds ” After an extensive study of the clinical value of some re 
cent tests of liver function Shattuck Brovrae and Preston'' reach the conclu 
Sion that the icterus index is the most useful single liver test that we have for 
cliuical work 

Ehrlich and Proschci found that bihiubiii enters into combination with 
an acid diazonium solution and van den Bergh utilized this reaction in a 
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quantitative method foi biliiubm in the blood seium The serum piotems are 
precipitated with alcohol and removed by centrifugation, the supernatant 
fluid IS coupled with the diazonium solution and the coloi (i eddish violet) 
compared with a standard The standard used was either an alkaline alco 
holic solution ot bilirubin with the diazonium solution, oi an etheieal solution 
of ferric thiocyanate Schamberg and Blown'- ha^e found the quantitative 
method proposed by van den Beigh a delicate indei. of the changes of bill 
lubin in the blood serum These authors have emphasized the value of the 
results obtained by this method as guides in the treatment of patients with 
arsenicals Thannhausei and Andeisen'* lepoited unsatisfactory results with 
this method because the unknown and standard did not match in the coloiini 
etei iloreovei these authoi's have show'n that the addition of the alcohol 
to the blood seiuim before the diazo reagents results in a loss of some bill 
lubin Meulengiacht has pointed out that piecipitation of the serum pro 
terns with alcohol introduces many eiiois Bait of the biliiubin is absorbed 
by the proteins and removed in centrifugation A correction cannot be made 
for this loss because it vanes gieatly wuth different specimens In some m 
stances as m peinicious anemia, the loss was less than 5 per cent, but m cases 
of carcinoma of the pancreas, catarrhal jaundice and cholelithiasis the loss 
amounted to more than 50 pei cent of the original concentration In this 
connection it is interesting to note that Blankenliom" obseiwed that m cases 
of acholuric jauudice not all of the seium bilirubin was difliusible and this 
nondiffusible fi action did not pass into the uime This retention and non 
diftusibility of the pigment was due to a staining of the blood piotems by 
the pigment The degree of staining varied with the concentration of the 
pigment and the length of tune the plasma was exposed to the pigment 

Thannhausei and Andersen'® proposed a quantitative method for the 


serum bilirirbin based upon the coupling of bilirubm with the diazonium 
solution Then method essentially differs from van den Bergh’s m that the 
diazonium solution is added to the blood serum before precipitation of senim 
proteins After coupling of the bilirubin with the diazomum solution has 
been completed (color change becomes stationary) the proteins are piecipi 
tated by ammonium sulphate and alcohol After centrifugation the color m 
the supernatant fluid is compared against a standard A stock standard o 
bilirubin in chloroform is maintained and from this the azobilirubm m alco o 
IS prepared for use in the colorimeter Results are lepoz’ted m units of bih- 


lubin, one unit being equivalent to 1 part of bilirubin m 200,000 parts of serum 
This procedure is theoretically ideal, but practically impossible, since pur® 
bilirubin cannot be obtamed on the market Greene, Snell and Walters have 
advocated Thannhauser and Andersen’s teehnic for the color development m 
the blood serum, but use van den Bergh’s ethereal solution of ferric thio 
cyanate as a standaid These authors state that it is impossible to 
their standard agamst pure bilirubin but assume that it is equivalent to 
mg of bilirubin per 100 c c Moreover it is admitted that the colei’s are no^ 
always identical, hence the comparisons aie sometimes unsatisfactoi’y ^ 

20 control cases without hepatic disease values fiom 0 3 to 14 mg of 


rubm per 100 c c of seram were obtamed 
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Since the appeal ance of this papei bj' Gieeue, Snell and Walteis we 
have included in oui studies of the biliiubineinia in cases of jaundice or whli 
involvement of hepatic function, then modification of the van den Beigh 
method In this communication we aie piesenting the lesults obtained for 
the icteius index, the qualitative and quantitative van den Beigh tests Tlie 
object of this study was to deteraiine whethei the lesults obtained by tins 
more complicated \an den Beigh technic warranted its adoption as a stand 
aid laboratory method for bilinibinemia in place of the icterus index Paral 
lei determinations of the biluubin of the blood serum by these two methods 
have been made in 150 cases lepieseutmg a wide range of hyper bilinibinemia 
Of these 69 representative cases are reported in the table All of the cases, 
except tliiee (11, 14 and 54) were hospital patients The blood was obtained 
after a night’s fast and after a caiotin-fiee diet for trventy-foui hours In the 
majority of instances the disc was used as a standard for the icterus index 
For the feme thiocyanate standard of the van den Beigh method, Merck’s 
reagent quality feme ammonium sulphate w'as leeiystallized and dried in a 
desiccator over calcium chloride The qualitative van den Beigh tests rveie 
separate procedures as described by MeNee,^“ and not based upon color 
changes in the quantitative test as proposed by Greene, Snell and Walters 
In Table I are presented the findings for 69 cases, arranged in the order 
of then icterus indices Of these 45 individuals had icteras indices vaiymg 
from 3 3 to 24 9 The first 23 cases reported show indices from 3 3 to 22 5, 
but in these instances a satisfactory detennination of the serum bilnubin 
could not be obtained by the quantitative van den Beigh method as described 
by Greene, Snell and Walters In the first case no color was produced in the 
diaso reaction, but in the leinainmg tests the shade of color of the unknown 
varied to such a degree from the standard that a comparison in the colorim 
etei was impossible In these instances the quantitative x'an den Beigh 
reaction is leported as positive in Table I, but an accurate estimate of the 
serum bilnubin coidd not be made It is evident from an inspection of the 
table that 19 of these cases wmie rvithin the zone of latent jaundice It 
particulaily for eases in this stage of jaundice that a knowledge of the serum 
bilirubin is most essential In the following 22 cases having icterus indices 
fi om 5 0 to 24 9 the coloi compai isons nr the quantitative van den Bergh metliod 
were siifiieientlj’’ satisfactory to Avanant the calculation of azobilirubiu m 
terms of mg per 100 c e of serum In many of these instances the color 
shades varied, but the readings could be confined to a small range on the 
colorimeter scale The azobilirubm concentration in these sera varied fioni 
0 5 to 4 0 mg per 100 c e It is seen, hoxvever, that the figures for the icteius 
index and the azobilirubm do not run parallel In Case 30, an icterus index 
of 10 7 was obtained with an azobilirubm of 1 1 mg per 100 c c , but in Case 
28 the icterus index ivas but 10 0 and the azobilirubm 2 8 mg per 10^ ^ 

In Case 39, ivhen the icterus index xvas 15 0, the azobiliiubin ivas foimd o 
be 2 2 mg, but eleven days later the icteius index had dropped to 7 8, an 
an accurate determination of the azobilirubm could not be made Again m 
Case 40, when the serum bilnubin drops to wntlim the limits of latent jaun 
dice the azobilirubm determination becomes unsatisfactory 
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A satisfactory color comparison of the unknown \uth tlie standard was 
made in all specimens of blood serum with icterus indices exceeding 25 
However; in these cases the detei'minitions of the azobilirubm do not parallel 
the icterus indices in changes in the bilirubin content of the blood serum In 
the data reported by Snell, Greene and Rountree* on these tests for hepatic 
function in experimental obstructl^c jaundice, it ii» also seen tint their figures 
for serum bilirubin by their quantitatne teehmc do not parallel the ‘ bile 
indices ” The nonual serum bilirubm content according to Greene Snell and 
Walters is from OS to Id mg per 300 cc In many instances in the cases 
studied by us (Cases 26, 27 29, 30, 31, 33) normal figures were obtained for 
the senuu bilirubin, the icterus indices howe\er, were definitely increased 
'iho\e nonual The increased icterus indices were accompanied by positue in 
direct \an den Bergb reactious 3iIoieo\er m other instances with similar 
icterus indices abnonml figures for the serum bilirubm were found It is 
evident fiom the dates of analyses lepoited in the table that the unsatisfac 
tory determinations of the serum bilinibin cannot be attnbuted to a lack of 
expenence with the method The chemical teclmic was beyond reproach and 
the chemicals utilized were of the highest obtainable grade of purity It is 
in those cases where the serum bilirubm lies between the range of normal 
concentration and frank clinical jaundice that the results of the quantitatue 
^an den Bergh method are least dependable Bcniheim also reports in her 
expenence that the zone of latent jaundice cannot be accurately defined by 
this procedure 

We belie\e the sources of error arc inherent in the method itself \t the 
present time it is not possible to check the standard against pure bilirubin 
This fact alone opens the method to cuticism and the results obtained are of 
comparatne -^alue only The figures no more represent the actual amount of 
bilirubin m the blood serum than does the icterus index Ether is not an 
ideal solvent foi the standard particulaih when a Ies.s volatile solvent alco 
hoi, is used for the unknown Owing to the evaporation of ether in the 
colorimeter cup the standard can be used for but one comparison More 
over it is difficult to determine preciseh when the coupling of the bilirubm 
with the diazonium solution has been completed It was believed by the 
sponsors of this method that its use would obviate errors due to carotinemia 
and lipemia but in our expenence the occurreuee of carotin or lipins in the 
blood serum influences the shade of color m the diazo reaction so that an 
accurate determination of the bilirubin cannot be made 

SUVIil VKT 

In 150 cases representing varying degrees of jaundice parallel determina 
tious of the serum bilirubm were made by the icterus index of the blood serum 
and the quantitative van den Bergh method as modified by Greene Snell and 
Walters AVheu piecautions were taken to avoid errors due to hemolysis 
hpemia and carotinemia, the determination of the icterus index was found to 
be the more reliable measure of the serum bilirubm The estimation of the 
serum bilirubm bv the quantitative van den Bergh technic was unsatisfac 
lory in about 50 per cent of the cases within the zone of latent jaundice The 
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Simplicity of tlie method lecommends the icterus index as a standaid labora 
tory procedure The quantitative van den Beigh method cannot be stand 
ardized, and the technic is subject to many souices of eiioi 
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THE PEEPARATION OP COLLOIDAL GOLD SOLUTION* 


By Robert A KiLDUPiE, MD, and W W Hersohn, Atlaitio City 


T he multiplicity of methods which have been desciibed for the preparation 
of colloidal gold solution is, in itself, an indication that no one method is 
entirely satisfactoi’y nor certain to pioduce good solutions with unvarying 
certainty 

The piepaiation of the solution, therefoie, still lemains the only part of 
the test presenting any difficulty 

Certain facts aie cleai fiom the many studies which have been made It 
is evident, foi example, that the laborious and time-consuming piocediiie orig 
inally consideied essential by the eailiei investigators is not only not necessary 
but even this, despite its careful precautions throughout eveiy step, cannot 
always be relied upon to pioduce a satisfactory solution 

It IS also known that good solutions must be absolutely neutial, aeid 
solutions bemg too sensitive and alkaline solutions too insensitive to conform 
to the standards required, namely, no reaction with a normal spinal nui , 
and complete reduction of 5 c e of solution by 1 7 c c of 1 pei cent sodium 
chloride solution ivithin one hour 

Undoubtedly, the predominant factor in producing unsatisfactory so u 
tions IS a lack of neutrality in the finished product which, legaidless o 
method used, may be due to a variety of causes such as the watei use 
varying degrees of acidity oi alkalmity m the vaiious reagents 

•Prom the Laboratories of The Atlantic City Hospital Atlantic City N J 
Received for publication Nov 4 1926 
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Many methods have been intioduced to overcome this ditficulty either 
during the preparatioii of the solution or bj vuious measures after its com 
pletion 

A simple test of the reaction by means of ahzaiin as an indicator as 
commonly advocated is unsatisfactory because of the difficulty in reading 
the coloi change and it is more or less a common espeiience that solutions 
requiring extensive adjustment are apt to be of mediocre value 

For this reason other methods have achieved some vogue such as that 
described by Mellanhj and Auwyl Davies* the modification of it desonbed 
by Haden, and that described by Noviek* the two fomer aiming to secure 
neutrality before, and the latter after the completion of the solution 

In our experience the Mellanby Anvvyl Davies tecliuic has always pro 
duced shghtly acid and, hence, too sensitive solutions and the Haden modi 
flcation solutions tendmg ton aid a slightly alLahne reaction 

Noviok’s titration measurement of the leactiou is quite satisfaotoiy but, 
while indicating the coriectioii needed docs not obviate the necessity for, at 
times, marked readjustment of the solution tested 

It occurred to us, therefoio to combine the good featuies of all methods 
by which means the uniform and invaiiablc prepaiatiou of good solutions is 
certain and a matter of relative simplieity 
The entire piocedure follows 

Olassuare Must be free from scratches and fhoioughly cleaned We use 
Pyrex flasks which are cleaned in sulphuric acid bichromate mixture followed 
by prolonged rinsing in flowing tap water and finallj in numerous changes 
of distilled water Test tubes are similaily treated 

Reagents All solutions are made with distilled water Those required are 

N/20 Hydrochloric acid 
N/20 Potassium hydroxide 

One per cent gold chloride solution Gold chloiide Merck, 15 grams 
distilled water 100 c c 

One per cent potassium oxalate Potassium oxalate, CP ncuttal, 1 
gram, distiUed water 100 cc 

One per cent potassium hj droxide Potassium hj droxide C P purified 

by alcohol, 1 gm in 100 c c distilled water 
These solutions are stable 

Dishlled Water Double distillation is necessary the second distillation 
being just prior to use As noted by Haden it is an advantage to add 1 c c 
of 10 per cent potassium permanganate and 1 c c of a saturated solution of 
baiium hj droxide to each 2 liters of watei just before the second distillation 
Prehtmnartj Titration 

To each of sir clean test tubes in a rack add Ice of 1 per cent gold 
chloride and add the following amounts of 1 per cent potassium hydi oxide 
beginning with tube 1 and ending with tube 6 OOcc 05cc,04cc,03 
0 c 0 2 e c , and 0 1 e c 
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A varjang degree of turbidity will be noted in accoidanee with the degree 
of alliabnity, the most alkaline tube lemaining clear 

Now add to each tube 1 c c, of 1 pei cent neutial potassium oxalate Re 
duction begins at once Complete leduction is indicated by a dense black pie 
cipitate, paitial reduction by a lead coloi 

The tube containing the largest amount of alkali which can be added is 
that which shows complete reduction, usually tube 4 containing 0 3 c c of alkah 
Pi epai ation of Solution 

To 100 c c of double distilled watei in a Pyiex flask add lee of 1 per cent 
neutral potassium oxalate and heat to boiling 

While this is heating, in a clean test tube place lee of 1 per cent gold 
chlonde and add the amount of 1 per cent potassium hydioxide solution indi 
cated by the preliminary titration 

When the contents of the flask aie boiling lun in the gold chloiide alkali 
mixture drop by diop The clear, red eoloi develops at once when the solution 
IS removed fiom the flame and allowed to cool 


The only objection to the method lies in the fact that it does not seem pos 
sible to prepare the solution in quantities gieatei than 100 e e at a time As 
any numbei of solutions may be piepaied quickly, added together, and conected 
at once, as noted below, this objection is slight 


Final Titi ation and Collection 

When a sufiScient volume of solution has been piepaied, mixed, and al 
lowed to cool, place 5 c c in a clean tube and add 1 7 c c of 1 per cent sodium 
elilonde solution and set aside for one lioiu at looni tempeiature 

If the solution is neutral and requires no coriection, complete precipitation 
occurs rapidly, if alkaline, reduction is incomplete oi absent in one hour 
Having thus deteimined in which direction correction is required, place 
eleven tubes in a rack and in each place 5 c c of the colloidal gold solution 
Now add, begmnmg mth tube 1 and proceeding to tube 10, the follow 
ing amounts of N/20 acid or alkali (as mdicated by the salme tube just de 
scribed) 0 05 cc,0 075 cc,01 cc,015 cc,02 cc,0 25 ce, 0275 cc, 
03cc,0 35 cc,0 375 c c , and 0 4 c c 


The eleventh tube is the control and receives no acid (or alkali) 

Now add to all tubes 1 7 c c of 1 per cent sodium chloride and set aside 
for one hour at room temperature protected from light 

The tube showing complete precipitation and contaming the least amount 
of acid (or alkali) shows the measure of correction required for 5 c e of so u 
tion from which the amount needed for the total volume of solution at an 
IS readily calculated 

(Acid or alkali solutions stronger than N/20 cannot be used as they a 
the strength of the sodium chloride solution used as indieatoi ) 

With the method outlined solutions can be prepared requiring a 
adjustment of reaction and which will invanably give normal curves wi 
mal fluids and paretic curves with paretic fluids — a sine qua non before 
colloidal gold solution is put into use 
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A MODIFICATION OF THE ICTERUS INDEX* 


By Reed Rockwood M D , and Adam Szczypinskj, Baltimore Md 


I N THE method commonly used foi determiuing* the color of the serum, 
the serum either diluted or undiluted is matched against a standaid solu 
tioji of potassium dichromate or a glass standard The resulting companson 
IS known as the icterus index With the standaid of 1 to 10,000 dichromate, 
which IS used at present, normal blood with the colorimeter set at fifteen 
gives readings around three or four This setting of the standard also gives 
a color which is rather pale for accurate matching It is a well known fact 
that the errors inherent in colonmetnc work aie accentuated when the two 
columns of fluid are not approximately of the same length 

It has seemed to us desirable then, to modify the standard and setting 
so as to increase the strength of the color and to bring the columns to nearly 
equal lengths when used with normal bloods Some of the standard can be 
poured into a graduated cylinder and the serum diluted to an approximate 
match in a similar cylinder The standard can then be poured into the 
colonmeter cup and the factoi of blood dilution taken care of m the calcula 
tion This preliminary procedure is only necessary uhen the quantity of 
pigment is high 

We now make a solution of 3 to 10000 dichromate (300 mg per liter of 
water) This is preserved mth a few drops of concentrated sulphuric acid 
in a dark bottle The standard solution is set at 20 in the colorimeter and 
the reading made accordingly To bring the losults back into the terms now 
reported in the literature for the icterus index a slightly modified calculation 
is used which is given below 


20 X 3 X number of dilutions 
Reading of unknown 


Icterus index 


From the Department of MeiUclne Vnlversltj of Marjland 
Received for publication October 25 IS’fi 
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PREGNANCY Lactic Acid Content of the Blood During Pregnancy, Schultze, K. P 
Zentralbl f Gynak , July 3, 1926, 1, 1759 

The average normal value was found to be 11 mg per cent in nonpregnant women 
In thirty seven pregnant women the average lactic acid content was 15 mg per cent 
There was some fluctuation The author believes that lactic acid increases m the blood m 
the later months of pregnancy for reasons not clear 

In two cases of eclampsia the lactic acid content was enormously mcreased 


AGRANXTLOCYTOSIS The Question of Agranulocytosis, Peer, W Schweiz med IVchn 
schr , June 5, 1926, Ivi, 551 

Peer contends that the condition first described in 1922 and smce known as agranulo 
eytosis IS not an independent disease but a variety of septic disease representing an atypical 
sepsis and should be called "sepsis agranulocytotica ” 


BLOOD PRESSURE Circulatory Tonics vs Circulatory Depressants, Andrews, C L 

Jour Am Med Assn, Sept 18, 1926, koLxvii, 928 

Andrews calls attention to the fact that many physicians and still more patients are 
focusing attention upon the blood pressure to the neglect of the underlying causative factors, 
and emphasizes tliat if such cases are properly classified the blood pressure will take care of 
itself He emphasizes that 

There is abundant evidence that many treat hypertension as a disease itself 

There is a widespread fear that digitalis raises the blood pressure and should not be 
used in hypertension 

These cases can be partially classified by watching the blood pressure in conjunction 
with treatment results 

Tonic doses of digitalis should be given in hypertensive cases of long standing to sup 
port the heart muscle 

Patients with hypertension of long standing do better if the blood pressure is not low 
ered too much 


HYPERTENSION Ultimate Results of Essential Hypertension, PauUin, J E Jour Am 
Med Assn , Sept 18, 1925, Ixxxvii, 925 

In a review of seventy six cases of essential hypertension observed from five to seven 
teen years, the number of cases was about equally divided between the two sexes ^ 
The mortality for the group of men was 48 7 per cent, and for the women, 9 “ P 
cent, a difference m favor of the women of 39 5 per cent During the five to seven y 
period of observation, the mortality was remarkably higher among the men 

Myocardial failure occurred earlier than cerebral hemoniiage among the men 
curred much earlier in men than in women _ 

Death from cerebral hemorrhage m a majority of the cases was preceded by a p 
apoplectic seizure The greater number of deaths occur because of heart and b oo 
weakness 

The renal involvement in the late stages of this disease is usually very slight, on 
death occurring in the series because of renal failure 

Essential hypertension occurring in women about the time of the menopause 
tively benign and is associated with fewer accidents and complications than for a 
group in men. 
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No definito conclusions cnn be drawn as to the end result in a given caeo from a Btudj 
of the blood pressure alono 

No definite prognosis con be given from a study of tho blood pressure the prognosis 
depending on the integrity of the heart and blood vessels 

NEPHRITIS Experimental Production of Acute Glomerulonephritis Use of Active 
Principle of Scarlatinal Streptococcus and a Consideration of Chronic Interstitial 
Changes Preliminary Report Duval 0 W and Hibbard E J Jour Am Med 
Vssn , Sept 18, 1926 Ixxxvii 898 

TJio vanous types of acute g^caaeruloBCpbTitiS mejudjug the epithehal “crescent ' 
endothelial probferation, hyaline thrombi m the vessels of the glomeruli hemorrhage into tho 
capsular apace and complete necrosis of capUlarj tufts cau bo produced experimentally in 
tho rabbit under presenbed conditions with tho tone pnnciplo of the scarlatinal strepto 
coccus of the Dicks 

The experimental production of the nephritis here reported is of unusual significance 
since it aSoTda the opportunity to study the acute lesions in tho order of their related so 
qucnce, and may form a means of tracing the changes that lead to a progressiva diffuse 
nephritis Purthermoro it opens a field of investigation that may lead to our better under 
standing of tho causes and mode of production of certain forms of renal disease m man 

Streptococcal nephntis induced in the rabbit and its complete analogy to tho nephnt 
1C lesions of human scarlatina is of especial interest since the causal excitant is m keep 
mg With injurious substances more likely reapousiblo for ccphntis in man. IViiJe avperj 
mental nephritis has been produced with substances sucli os casthandcs, snake venom and 
uranium, these are improbably excitants of tho human disea^ and for this reason have 
not afforded an accurate basis for comparatiio study 

nephritis Thyroid Therapy and Thyroid Tolerance In Chronic Nephritis Epstein, A. 
A. Jour Am lied Assn, Sept 18, 1926 Ixxxvn 933 

The term chrome nephrosis is used to designate a group of cases in which a pro 
found metabolic disturbance exists To this disturbance the name diabetes albummuri 
cu8“ has been applied 

The pathologic changes in tho kidneys (tubular degeneration) are the consequence 
and not the cau o of the motaboUc disturbance 

Tho therapeutic requirements m chrome nephrosis art* met m somo cases bj high 
protein feeding alone and la others m conjunction with thyroid or thyroxin 

Cases of chronic nephrosis oJiibit an unusual tolerance for thyroid and thjroxim 
The rosponso to thyroid therapy is best mcm-ured b> the cholesterol content of the 
blood Thyrotoxic symptoms do not occur os long as a hypercholesterolemia exists 

Certain cases of chronic nephrosis are susceptible of complete cure by the intelligent 
and persistent use of high protein feeding and thyroid therapy This may require a year 
or longer to accompli<ih 

meningitis Significant Chemical Changes in the Spinal nuld in Meningitis -with 
Special Reference to Lactic Acid Content, Osnato M and KilUan J A. Arch 
Neurol and Psychiatry Juno^ 1920 xv 738 

The lactic acid content of normal eptnal fluid during tho fasting and resting state 
varies from 6 to 10 mg per hundred c.c The lactic acid concentration of tho spinal fluid 
iicars a elo»» relation to its concentration in the blood An increase of tho lactic acid of tho 
blood is associated with a similar increase m the spinal fluid and tho re\crao of this appears 
true 

An increase of tho lactic acid of the spinal fluid and of tho blood was found m 
nephritis and epilepsy followmg tho convulsions In epilepsy tho spinal fluid after the con 
'^one gave figures for lactic acid exceeding those for tho blood obtained at tho same 
tuna. 
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Spinal flmdb obtained from cases of meningitis showed high figures for lactic acid. 
The source of this increased formation of the lactic acid appears to be the cellular meta 
bolism In some instances no decrease was noted m the sugar in fluids m which the lactic 
acid was increased above normal] in others, howerer, no reaction for sugar was obtained 
In no instance did the increase in lactic acid account for all the sugar lost 

SOABLET PEVEK The Control of Scarlet Eever in Institutions, Colby, W Jour Am 
Med Assn , Sept 18, 1926, lxv.s:vii, 919 

Positive Dick reactors can be immunized against scarlet fever streptococcus tosm 
Children under eight years of age may be safely given 3,000 skin test dose with 
this method 

In young children immunity is effected within as short a period as eight davs, which 
makes possible the suppression of an epidemic by active imm unization 

In older children, while immunity is established more slowly, repeated Dick tests at 
three months and six months indicate a marked progressive immunization 

On observing the possibility of mild scarlet fever developing in negative Dick reac 
tors, it becomes evident that the strength of the test material should be increased. 


PEEGITAKCY Blood Pressure and Urinary Findings in 100 Cases of Normal Pregnancies, 
Faught, F A Jour Obst and Gynec , May, 1926, xi, 5 


There is practically no difference in the average blood pressure values m tlie primip 
ara, as compared with the multipara 

There is sbghtly greater tendency for primiparae to show urinary abnormalities, which, 
however, does not appear to have any great significance 

We may expect to find a high incidence of albumin in the urme of pregnant patients, 
associated in many instances with cases and red blood cells 

The influence of these abnormalities on the average blood pressure findings is mag 
nificant and well withm recognized normal variations 

The persistent occurrence of albumm and other urinary abnormalities usually has 
little significance 

Individuals, not infrequentlj, show marked abnormal variations in systohc pressure, 
both below and above the normal limits, the occurrence of which does not necessanlv 
indicate impending grave metabolic disturbances or toxic states 

The occurrence of glucose and indican as compbcatuig factors durmg pregnanej 
must be taken into consideration since their incidence is comparatively frequent, and may 
be associated with comparatively great blood pressure abnormalities in the mdividual c^ 
Their significance and effect upon the pregnant woman is probably no greater an 


the other urinary abnormalities 

The mere elevation of systolic blood pressure does not indicate the approach 
complications unless persistent, under which condition further light should be soug 
a study of the blood for the detection of nitrogen retention and disturbance m the i 


combining power of the blood. 


FBEGNANCY The Tendency to Acidosis in the Toxemia of Pregnancy, levy, ^ ^ 
Surg, Gynec and Obst, Julj, 1926, 38 

Eclampsia and preeclamptic toxemia are diseases of pregnancy manifested 
by destruction of liver tissue The liver is concerned with earbohjdrate metabolism 
storage A deficiency of carbohydrates m the bodj leads to an imperfect combustion 
the fats and m turn to the production of acetone bodies 

The author bebeves that he has definitely established that in the preeclamptic 
and in eclampsia, an acidosis exists Believing also that a distmct difference 
tween preeclamptic toxemia and a toxemia due to a previous kidney disease, he a 
tempted to classify his cases as such 

Briefly he has included among those cases of preeclamptic toxemias sue 
practically no renal mvolvement 
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WUh <ho thus *„aca, tho Wocd of the too tjTos oa» oe« o.,eat.satca aloog 

tt the normal controls As a ic>;ult of tlio examination of tho blood of fifty ore 

«>=“ tteo "00 0 mariod decrea.o in the blood 

m «ral>m'ng power, and practically no change 

in the nitrogenous constituents ^ ® 


lobulef” oelampsia produces definite dcstniction of tlio Iner 

^'rtroction of livor substances causes a derangement of tlio earbohjdrata meta 
Dolism and glycogen storage 

Tho blood sugar and carbon dioxide combmmg power are lowered 
A state of acidosis is cither imminent or present 
The rational treatment is with glucose or glucose and insulin 
tieats^° that tho outstamliiig eheiiiical findings m the Wood of eclamptic pa 


1 A high unc acid 

2 A markedly increased lactic acid not nholJ> duo to muscular hyperactivity 

3 A decrease in the CO, combining poacr uhicli iq very pronounced in certam cases. 

4 \ deflnite tendency towards a Ii>pergl>. omio which is ofttn associated with a 
mgh inorganic phosphorus 

Thcro IS usually no increaso lu tho nonprotcin nitrogen of the eclamptic blood When 
Mch an increase is jircscnt it may be assoc.atel cither uith a ncphntis upon which the 
^ampaia has been sQpenmposed or with the last ta^os of tho disease Furthermore, 
era la a slight, but deflnito decrease in the blood urea nitrogen as has already been 
pointed out by ono of us 

It cannot bo stated at present in Imw far tiu eclamptic blood picture is dependent 
upon tho lesions usually observed m the hver 


TtfBERoULm New Method for TabercuUn Test A New Method of Denno Beactlon 
and Its Clinical Value in the Exainlnation of Adults Ferrari A Bov Med Chir , 
Brazil, November, 1925 axiiii, C27 

Ferrari makes an intracutaneous puncture and introduces tub'^reulin with a fine probe 
e excess os removed after two minutes and the patient dismissed for five days 

When positive tho reaction shows a reddish spot distinctly visible which may increase 
or several days, after which there is a slight desquamation and pruritus and fiaaUy a slight 
pigmentation lasting several weeks. 

POLIOMTELITIS An Outbreak of FoUomyeUtls Apparently MUk Borne Knapp A. C 
Godfrey, B s and Aycock W L Jour Am Med Assn April 2S 1926 Ixxxvii 635 
Detailed epidemiologic study apparently demonstrating that this disease can be spread 


FEE^CIOUS anemia The Common Picture of Sprue Pernicious Anemia and Com 
bined Degeneration, Seed A 0 and Wyckoff H A Am Jour Trop Med May 
1226, vi, No 3, p 221 

authors beliovo that a common clinical entity is embraced by tho accepted diagnoses 
sprue pernicious anemia, and subacute combined degeneration of tho spinal 
or Review of published caso records of these diseases and a study of our oivn cases point 
ong y to their being different intensities of manifestation of a common toxin This toxin 
^eems to attack tho three systems ic tho blood the gastrointestinal tract and the cord 
although nearly always m cases fully studied all throe ajsteraa afford 
1 cnee of damage under any ono of the three clinical diagnoses For example, typical 
. , show evidence of cord changes and permaous features in tho blood T^’pical 

anemia shows evidence of sprae like gastrointestinal changes and of cord degen 
^ on And finally, subacute combined degeneration of tho cord is always associated with 
J^gressivQ anemia which tends to become pernicious in character, and frequently with 
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achylia and other gastroenteric lesions We suggest further that the toxin is more hkely 
a group 01 type toxin tlian a unit chemical substance, and that its place of origin 13 m 
the digesti%e canal Such a conception of these large disease groups means that sprae 
and pernicious anenua cannot be considered as unit diseases uitli a constant classical and 
characteristic type But each is a group of variable clinical syndromes just as is the ca'e 
in the group of what 13 called beriberi This holds true to a lessei degree for comhmed 
degeneration. 

Case leports are analyzed in the bght of this conception 


POLIOMYBLITIS A Skin Eeactlon In Poliomyelitis, Eosenow, E 0 Jour Infect Dis, 

June, 1926, xxxviu. No 6, p 529 

Kosenow found that fleshly isolated strains of the pleomorplue streptococcus, which 
pioduced flaccid paralysis in rabbits, when grown eighteen to twenty four hours in pan 
creatic digest heart muscle broth to which one part in ten of ascites fluid was added, and 
the culture killed with phenol, 0 5 per cent, or tricresol, 0 3 per cent, yielded a useful tone 
antigen 

The absence of maiked reactions in persons fully recovered fiom poliomyelitis and 
who are known to be immune, the incidence of positive reactions inversely according to 
age, coi responding in general to the age incidence of poliomyelitis, the strongly positne 
reactions during the acute stage of the disease, and the negative reaction dmmg convales 
cence, are considered as presumptive evidence that the test is a measure of susceptibdity 
to poliomyelitis 

Numerous questions regarding the nature of the reaction have not yet been worked 
out The immune serum prepared from horses with the pleomoiTlue streptococcus, and 
used with apparent benefit in the treatment of the early stages of pobomyelitis, has, how 
ever, a marked neutralizing power ovei the toxin, as determined by the skin reaction. 


BACTERIOPHAGE Bacteriopbagy in Urinary Infection Part I The Incidence of Bac 
terlophage and of Bacillus Coli Susceptible to Dissolution by the Bacteriophage In 
Urines Presentation of Cases of Renal Infection in Which Bacteriophage Was Used 
Therapeutically, Larkum, W N Jour Bactenol , September, 192b, xii, No 3, p 203 


Routine studies of urines from patients having urinary infections revealed the fact 
that bacteriophage was present in about 25 per cent of the urmes while Bacillus cob sus 
ceptible to the action of bacteriophage was present in the same proportion of the speci 
mens The urines in which the susceptible colon bacilli were found were not neccssa 3 
the same as those in which bacteriophage was demonstrated Normal urmes, that is, unncs 
not known to contain bacteria, were found to be free of bacteriophage 

When individual cases rather than urines were considered it was found that ove^ 
36 pel cent of the cases studied had bactenophage in one or more of the specimens 
unne exammed, while over 40 per cent (not necessarily mcluding the above 30 per cen , 
were infected with a colon bacillus capable of being dissolved by a race of bactenop a 
Almost without exception, the chronic cases provided urines in which only resi 
bacteria were found, while the acute were seldom due to this type of colon 
Bacteriophage too was found exclusively m the urines from individuals having 
infections males 

The mcidence of bacteriophage and susceptible colon bacilli m males and 
was affected by the above condition In pmetically every mstance the males were ^ 

ing with chronic infections Consequently the males, except in one case, were n 
source of bacteriophage or susceptible bacteria 

Four patients subjected to treatment ivitli the bacteriophage showed definite nn 
ment after the treatment . jpe 

Bacteriophage is not found in rabbits’ urine when bacteria of any tj^ie 
lysogenic strains are put into the bladder and mamtained there for varying peno 
The introduction of colon baciUi mto the body by the enteral or intraien 
fails to cause bactenophage to appear m the bladder 
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Damage to the bladder wall by means of hydrochloric acid does not result in tho 
appearance of faacteriopliago m tho unnc 

"When introduced into the bladder, bacteriophage 13 eliminated ivithiu twenty four 
to forty eight hours. 

As a result of these findings it is suggested that infection with lysogenic strains of 
Bacillus coh is alono responsible for tho e'ustenco of bacteriophage in tho unnc 

Lysis of colon bacilh through tho action of tho bactenophago can take place in the 
bladder 

Unne exercises an inhibitivo action upon bactenophagy 

Mucus, although apparently not affecting bactenophagy, acts upon the colon bacilli 
in such a manner as to promote their removal from the bladder 
Surviving bladder tissue has no efiect upon bactenophagy 
Dead bladder tissue releases a pnnciplo resembling bactenophage 
"While it IS impossible, on the basis of these exjieriments to state through what agency 
and to what extent modifications occur, it is obvious that bactenophagy is not the samo 
m the bladder as it is in the test tube 

PEEGNANCY Interagglutination of Maternal and Fetal Blood in the Late Toxemias of 
Pregnancy Allen W M Bull Johns Hopkins Hosp 1926, xxxvni, 217 

Allen investigated the iso agglutination charactcnstics of 375 normal and lOl toxemic 
women and their infants. 

He found no evidence that the Into toxemias of pregnancy ongiuate in iso agglutina 
lion phenomena and believes previous reports based on too few cases 

HEIO acid a Blood Urico Oxidase and the True Value of the Blood Uric Acid Flatow 
A Munch med Wchnschr 1926, Ixxui, 12 

Flatow believes that the blood unc acid 13 much higher normally than appears from 
present methods of determination, due to tho error introduced by a unco oxidaso derived 
from formed elements of the blood which is earned into the deprotemizcd filtrate, is active 
in weakly acid and alkabne solations and is heat stable 

epilepsy The Spinal Fluid in Epilepsy A Study of Fifty Cases Patterson H. and 
Levy P Arch Neurol and Psychiatry 1926 xv, 353 

No significant changes wero found other than a great increase m pressure donng an 
attack and the relatively frequent occurrence of colloidal gold curves similar to thoso 
seen in cerebrospinal syphilis 

NEOPLASMS Mitotic Figures In Malignant Tumors as Affected by Time Before Fixation 
of Tissues Evans N Arch Path and Lab ifed June 1926 i, No 6 p 894 
Evans has been accustomed to grade tho malignancy of tumors m accordance with tho 
number of mitotic figures present in sections which ho reports in terms of tho number 
per cubic miUimeter of tissue 

A study was made of two tumors to determine tho cifect keeping tissue unfixed for 
varying periods No material variation was found in tho number of mitotic figures present 

PEENICIOTJS ANEMIA Treatment of Pernicious Anemia by a Special Diet, Minot, G 
E. and Murphy W P Jour Am Med Assn, August 14, 1926 Ixxxvii 470 

Tho special diet used was made as palatable as possible and for cacli day was prac 
tically as follows 

From 120 to 240 gra , and even sometimes more, of cooked calf’s or beef liver An 
equal quantity of lamb a kidneys was substituted occasionally 

One hundred and twenty grams or more of beof or mutton muscle meat 
Not less than 300 gm of vegetables containing from 1 to 10 per cont carbohydrate 
® pocially lettuce and spinach 
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Prom 250 to 500 gni of fiuit, especially peaches, apricots, strawberries, pineapple, 
oranges and grapefruit 

About 40 gni of fat derived from butter and cream, allowed in oider to make the 
food attractive Animal fats and oils, however, were excluded as far as possible 
If desired, an egg and 210 gm of milk 

In addition to the above mentioned foods, breads especially dry and crusty, potato, 
and cereals, in order to allow a total intake of between 2,000 and 3,OCO ealones composed 
usually of about 340 gm of carbohydrate, 135 gm of protein, and not more than 70 
gm of fat Grossly sweet foods were not given but sugar allowed very sparingly 

This diet IS rich in iron and purine derivatives containing about 0 03 gm of the 
foimer and about 1 gm of the latter 

Forty five cases w ere thus treated with very encouraging results 


GINGIVITIS The Chemotherapy of Gingivitis, Kolmer, J A Dental Cosmos, April, 
1926 


Kolmer emphasizes that no one organism or group of organisms can be regarded as 
the primary or secondary cause of gmgivitis Some cases are predominantly bactenal, m 
others spirochetal forms which may occur in approximately normal mouths are responsible, 
in still others of the ‘ ‘ trench mouth ’ ’ type the fusiform bacilli and spirochetes of Vincent 
are the etiologic agents of importance The E buccalis may have some secondary ini 
portance as earners of organisms or as opening up pathways for them 

The important featuie of treatment is the correct application of the medicament 
so as to secure intimate and frequent contact with infected tissues together with the least 
disturbance possible so as not to hinder heabng processes or extend the process by trauma 
Surgical removal of necrotic tissues, etc , is necessary 
The following solution is very effective 

Arsplienamine 0 3 gm 

Hot water 15 c c 

Dissolve and add 15 c c of gly ceriiie 

Tho solution is effective until oxidation has produced a blackish green color 
A useful adjuvant is a tooth paste mercuroclu onie or metaphen 0 5 gm to 100 gm 
of tooth paste This is rubbed into the gums with the finger and after a minute or two 
blushed off A lotion may also be used several times a day The following are suggested 


Mercurochrome 0 1, gm 

Peppermint water 100 c c 

or 

Metaphen 0 1 gm 

N/1 Sol NaOH 4 c c 

Peppermint water 96 c c 


INSULIN The Effect of Injections of Insulin and Dextrose on Blood Sugar, Thalhimoi' 
W , Ealne, F , Perry, M C , and Buttles, J Jour Am Med Assn , August 7, 19- ; 
Ixxxvii, 391 


Tho intravenous injection of 10 per cent dextrose at a slow rate into normal 
induces a more rapid removal of sugar from the blood, so that during the latter par 
the injection the blood sugar level, instead of continuing to increase, actually declines 
Insulin mixed with the dextrose solution and given intravenously causes a more 
and greater removal of sugar fiom the blood than when the insulin is given subcutaneou 


SMALLPOX Smallpox without Eruption Following Blood Stream Inoculation, Blalock, 
J E Annals Clin Med , March, 192b, iv. No 9, p 722 

Tho day after a transfusion in a case of permcious anemia the donor 
smallpox eruption Ten days later the recipient complained of headache and an ^ 

atous rash appeared on the thirteenth day, the temperature never rising above 
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Tho coureo of tho disease vraa uneventful Vaccination oa admission and on the third 
day after transfusion was unsuccessful 
Tlie author concludea 

Inoculation of tho blood of a person within tho incubation period and within the 
period of prodromal symptoms of smallpox into tho blood stream of another individual 
produced within tlio recognized incubation period tho prodromal manifestations of small 
pox, inclnding tho prodromal i-ash 

Tho organism or infecting agent of smallpox is present in tho blood atteam at least 
tnent) four hours boforo eruption 

Tho clinical syndrome referred to os variola sino eniptione' may bo produced 
following blood stream inoculation in a person partiallv protected by vaccination 
A striking example is furnished of tho protective value of vaccination 

VAGINAIi VLOBA Tho Vaginal Flora During Childhood and Puberty Soeken Ger 
tnide Ztschr f Kindcrh Feb _0 JO ( nI 7^7 

In childhood the vaginal flora la prcdommautli a coccus flora but at the ago of 
about eleven jeara tins is in most cases replaced by a laginal bacillus flora. This trans 
formation is always connected with tho pre'scnce of the signs of puberty It takes place 
during an early stage of puberty often long before the flr^t menstruation occurs and 
it 18 always a rapid and definitive change 

SCAELET FEVEE The Preparation and Clinical Application of Scarlet Fever Antitoxin, 
Anderson, J F and Leonard G P Am Jour Med Sc September 192G cKxii Ko 
0 p G3-1 

A detailed and uuimto description of tlic metituds u^'id for tho preparation of scarlet 
fe^cr antitouQ Because of its wealth of detail this paper cannot bo abstracted satis 
foctorilj sliort of transcription. 

Analysis of tho cluneal results following the use of v^arlet feier antitoxin prepared 
in a aiaglo laboratory in widely separated satiuns shows that the serum was specific for 
tho various types of cases occurring m different ections of the United States 

Tho authors conclude that specific scarlet fcier antitoxiu may be prepared by the 
immunization of horses with Altered toxin 

Such antitoxin is specific against scarlet fcicr ocrumng m widely separated sections 
of tho United States. 

A properly prepared and standardized antitoxin is offeetne as a prophylactic when 
used in adequate doses 

Wica used for passive immanization it should bt given in not less than one half 
of tho average therapeutic dose 

A propeily prepared and standardized scarlet fever antitoxin la effective in the treat 
ment of scarlet fever saving life and reducing the xerentv and frequency of complications 

^ITEE Histologic Changes Following Administration of Iodine in Exophthalmic Goiter 
Giordano A S Arch Path and lab Mod June 192u i ^o 8 p 331 
From a study of glands taken at necropsy from exophthalnuc goiter patients dying 
during ensea there was found evidence that in most instances involution changes in the 
thyroid gland occur when iodine is admimstcred to patients with exophthalmic goiter, and 
that, m general, tho degreo of involution of tho thyroid parenchyma closely parallels the 
clinical course Tho changes aro similar in character to those described following bgation 
of tho thyroid vessels but they occur rather uniformly throughout the gland It seems 
fair to aasumo that these chanucs aro not characteristic of tho method that induces them 
for the author has also obsprved them m patients who camo to operation during a period 
of remission of tho clinical symptoms without any therapy other than rest On the other 
hand wc have yet to explain tho occurrenco of marked involution changes m patients with 
definitely active true ophthalmic goiter Such an occurrenco is admittedly rare but as yet 
^0 dj.finito explanation has been given This suggests that the anatomic picture does not 

always parallel tho clinical course 
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Diseases of the Heart^ 


T he second and third editions of tius uork contained few alterations from the first In 
deed, there were five printings of the third edition between 1913 and 1921 with practically 
no revision The fourth edition, howeier, nhich was in proof at the time of the author’s 
death has been quite extensively rewritten and brought up to date The volume is a vehicle 
for the exposition of Sir James Mackenzie’s theories of the physiology and pathology of the 
heart As he has done in many of his more recent contributions, he points out the chief enora 
of the present system of medical research and the lack of finality of conclusions reached 
thereby, and points and leads the way to deeper and more thorough studies of fundamental 
principles 

‘ ‘ The methods of investigation pursued hitherto have led to the accumulation of a mass 
of symptoms and reactions Most investigators end by adding to this mass and by intro 
ducing some new term So confused is this mass that it is beyond the comprehension of any 
individual, and one result is that it effectually obscures the path of progress, so that the 
investigator himself raises a barrier to further progress 

“As all investigators are practically dealing with the same phenomena, and as the in 
vestigator in each branch sees the phenomena under different circumstances, each one apphes 
a name which meets his own notion The result is that the worker in one field is unable to 
understand the language of workers in other fields, although they are all dealing with the same 
kmd of phenomena There is thus lost that community of ideas and coordinate participation 
in work which is so essential to progress The question arises, how can medical mvestigahon 
be carried beyond this stage? Manifestly by understanding the factors concerned m the pro 
duction of the symptom or reaction ” 

No instrument for the measurement of the functional efSciency of the heart or eircula 
tion now known will prove to be satisfactory in the opinion of the author 

“Before we employ anv test we must know the nature of our measure The employment 
of a measure as a measure without knowing what it measures gives a useless kind of knowl 
edge or leads to fallacious results Because a foot rule can measure a yard of cloth, it does 
not follow that it can measure a pint of beer Because an increased rate of pulse may indi 
cate the sensitivity of the sinoauncular node, it does not follow that it can throw light upon 
the functional efiiciency of the heart ” 

In his illustrations Mackenzie still uses polygrapliic tracings in preference to electro 
cardiographic tracings because nearly as much information can be obtained tlieretrom and the 
mvestigator usmg the polygraph is studying natural phenomena which may later be stu le 
without the aid of instruments, uhile the electrocardiologist is studying unknown forces ' ' 
the former the physician is studymg movements which he can see and feel and must learn to 
recognize and to interpret 'VVe know the forces that produce the various waves which are 
shown on a polygraphie record but it is not known what the agent is that produces the electro 


•Diseases of the Heart 
Ab A Ed F R C P I (hon ) Cloth 
verslty Press 


By Sir James Mackenzie F R S M D F R 

Humphrey Milford Oxfor 


Illustrated Pp 49Q 


Note In so far as practicable the book review section will present to the 
Interesting knowledge on the subject under discussion, culled from the for 

and (b) description of the contents so that the reader may judge as to his personal nee 
the volume ading 

"We trust that the scientific information printed in these pages will make the re 
thereof desirable per se and will thereby justify the space alotted thereto 
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cardiogfam There rs uo sign of importance exhibited by the heart 'ftluch cauHot be recog 
nued b) the unaided senses It behooves the stadcat to famibarizc himself ■aath. the kuowl 
edge to fao gamed from instruments of precision but ehicfiy for tho purpose of improving hia 
o\?a ability to dispense with tlic^o instruments 

All of the various affections of the heart ore dibcussed m detail and interpreted in the 
light of Dr Mackenzie a tbconea 

This volume la Mackenzie *a last word on diseases of the heart in general and should be 
m the library of every cardiologist 


Goiter Nonsurgical Types and Treatment 

T he author includes under this designation simple endemic goiter adolescent hyperplasia 
and tho like, and Graves disease or exophthalmic goiter 
Tho major portion of the work 13 dc\oted to a consideration of oxophthainuc goiter 
Bram takes a most emphatic stand against the consideration or treatment of this disease as 
surgical Do takes the stand that the basic patluJogy js probably not priaianly la tho thyroid 
gland but consists of an eadocriue imbalance tjj,cther with a disturbance in the vegetative 
nervous sjstcm in which the thjroiJ la on 1 > lu nit»taU> pUviug a part \Miethcr this propo 
aitiou be acceptable or not his furtiier argument against surgery is obviously logical If, aa 
has been suggested by tho workers at the Mavo Clinic the “jmptoms of Graves disease are 
brought about by an incompletely iodized thvroxm molecule a thyroid dysfunction rather 
than hyperfucction, our endeavor should bo to provide the requisite amount of iodine or other 
wise eatablisH tho nianufacturo of a normal thy roxm latUcr than merely to cut down tho supply 
of the abaorraal secretion This is the logic lor the admiaistration of Lugol a solution 

Subtotal thyroidcctoaiy for Ornres disease will uoturaJly cut down by tho amount of 
thyroid tzsauo removed tho amount of 'ibnonnal thvrovm manufactured and to this degree will 
relieve tlio symptoms of the disease but os the giond regenerates increasing amounts of tho 
abnormal substanco wiU again bo manufactured and tho symptoms will often return Tho 
author insists that tho high incidence of tccurrences after operation is an argument against 
surgery On tho other hand he considers toxic adenoma surgical for in this condition the dis 
eased tissue la encapsulated and may be removed in its entirety In Graves disease removal 
of the cntiro gland would eventuate in death from aiyxcdema^ 

The authors treatment is nonsurgical and includes rest phjcliothcrapy readjustment 
iodine and quinine medication etc removal of infectious foci hygiemc measures and a 
high calory low protein diet \ ray or radium treatment is taboo aa producing very much tho 
same effects as surgery namely partial destiuctiou of tlw glandular tissue 

Tho author gives comparative statistics which would indicate better results from medical 
than from surgical treatment 


Tke Surgery ofGastro Duodenal Ulceration^ 


T he proper treatment of gastric and duodenal ulcer has long been a bone of contention 
between the surgeon and tho gastroenterologist Each claims superior results and presents 
statistics purported to demonstrate the inferiority of the medical and dietary treatment or 
the surgical end results as tho case may be The roeeut trend is uioro toward con^rvaUvo 
methods but there arc stUI too many surgeons who insist upon the necessity for operation 
immediately the diagnosis has been made 

In tins book v\c find a surgeon who wlnio writing on tho surgical trcataient of these dis 
eases prefaces his dissertation with the statement that with few excopUona medical treatment 
*!iouId alwaja bo guca tliorougU pnjhmraary trial Ho insiata oa tins fact iaowa to all but 


if.,t -.r Goiter Notxsurcicai Tyues and Treatment Israel Bram M D Instructor In CHn 

■K'tforson llSaitS^CoUese Phllaaolphia Pa Cloth Illustrated Pf -l.ll The 
-wacmman Compan> 10^4 

{Lonrv of Gostro-Duoilcnal 'UVicratloii B> Charles A Panrvett B Sc. 

(Eru?) Professor of Smxreo in tho University of London Surgeon to St 
a Hospital Cloth lUuatratea Pp 1 S 4 Humphro MUtord Oiford University Press 
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some surgeons that ulcers undoubtedly heal under proper medical treatment, mdeed not infre- 
quently heal spontaneously ivith no treatment at all except that uhich nature imposes upon 
the sufferer by forcing him to rest and restrict his diet 

Those conditions wliich are most likely to necessitate surgical intervention are hemor 
rhage, perforation, organic obstruction and large callous ulcers which, though they may heal, 
do so with such devitalized and poorly nourished tissue that they are continually breahmg 
down with the formation of new ulcers 

Dr Pannett presents a critical comparative analysis of the various operations recom 
mended and designates when each should be used There are chapters devoted to perforation, 
hemorrhage, operative technic, and postoperative sequelae 


Greene’s Medical Diagnosis* 

W HEN a volume has passed through its sixth edition it may be said to have estahhshed 
its own value Greene ’s Medical Diagnosis is most ambitious in its scope and any who 
have been through it will agiee that it appioaches the realization of its ambitions Both 
in size and utility it is comparable to French’s Index of Differential Diagnoses It differs 
from French in several respects, however French is purely a reference manual while Greene 
IS a combination textbook and reference instrument Indeed, tlie volume may be best classi 
lied as a combined textbook on pliysical diagnosis and clinical pathology The section devoted 
to the heart and vascular system is exceptionally good Illustrations are bountiful throughout 
the book Roentgen interpretation is incorporated under the various subjects and roentgeno 
grams are abundant A new section devoted to electrocardiography is profusely illustrated 
Marginal notations on all pages enable the hurried reader to see at a glance the general 
content of paragraphs in the text and thus facilitates the more rapid lindmg of the particular 
subject for which one may be looking The index covers 160 pages and is most exhaustive 
This IS essential in a work of this type and adds greatly to the value of the book 


Nephritis’^ 

T he difficulty of writing an authoiitatii e treatise on nephritis which will still be up to date 
by the time it gets into print is obvious While there has been no great addition to or 
eliange in our understanding of the functional pathology of nephritis since the pubh» 
tion of Cushny’s last monograph, short contributions of the higliest merit are contmua J 
appearing which deal with very closely limited phases of the physiology or pathology of tie 
kidney or related conditions 


It IS well that from time to time we should have a comprehensive review on 


the subject 


wluch will correlate the outstanding facts, monographs which in succession will mark perio s 
of progress and will serve as stepping stones for those interested in the disease under consi 
eration, and enable the reader to avoid the alternative of wading through an enormous vo uni 
of individual contributions 


This function is satisfactorily fulfilled by Elwyn’s volume on nephritis 


The author has 


little to say of essential hypertension, classifying these cases rather as renal arteriosclerosi 
He says that in these cases there is always a pronounced hyaline degeneration of the ar eri 
in the kidneys without similar changes elsewhere in the body 

He proposes a new solution of the eclampsia question He discards the toxin theo^ 
conceives of the process somewhat as follows “With the beginning of pregnancy 
tmuous through it there is a gradual increase in the irritability of the entire neuroni 
mechanism which has to do with the function of uterme contraction With the mcrease^^^^^^ 
irritabibty of the neuromuscular mechanism, the rhythmic contractions of the uterus 
stronger, finally terminating in the contractions of labor This increased irritability is 

•Medical Diagnosis for the Student and Practitioner By Charles Lyman Greene 
Cloth Illustrated Pp 146S P Blakistons Son S. Co Philadelphia Pa 

tNephrltis By Herman EIwjti M.D Assistant Visiting Phjsician Gouvor 
pltal New York N Y Cloth Pp 347 The Macmillan Company ItCo 
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ably dopendcnt upon a stato of increased irritabilit} of the presiding centers m the brain 
The entiro mechanism is placed on a higher plane of activity for the purpose of the final 
expulsion of the fetus 

"The close proximity of the centers for the vegetative functions in the bram permits 
the increased state of irntabihty to spread to the center for vasoconstriction m some cases 
Impulses passing through the hbers of the thoracieolumbar outflow then cause the whole ncuro 
muscular mechanism of the arterial system to becomo more irntable, and the arterial vessels 
to bo in a state of greater tonic contraction The jrritabiht> of the entiro neuromuscular 
apparatus for vasoconstriction increases with the increase in the irritability of the neuro 
muscular apparatus for uterine contraction in tlio course of pregnancy It becomes more 
marked at tho time of labor "When tho irritability is sufficiently bii.h it causes arterial spastic 
contraction to a varying degree, slowly or suddenly and initiates all tho manifestations which 
we have considered tho result of arterial spa tic contraction ' 


Diathermy tuith Speaal Reference to Pneumonia* 

T his is the secoud edition of a book previously reviewed m these columns The author has 
added considerable roatcnal, particularly in the nature of case reports and has broadened 
the field of interest into nioro detailed consideration of the diathermy treatment of con 
ditions other than pneumonia 

For tho’ie who aro interested m tho practical use of diathermy tlio chapters on Dia 
thenny Technic will be helpful 


Hay Fever and Asthma A Handbook for the Patientt 


T O JOSLIN in particular must go credit for tho dcTcJopmcnt of classwork witli groups of 
sufferers from the same disease After the diabetic instruction classes there came the 
nephritic dassca and tho astluna classes Chaudlcr Walker was as far as the reviewer 
knows, tho first to institute class instruction in asthma. A natural sequence to this has been 
tho development of textbooks or manuals for the instruction of the patient himself so that 
he may have a better understanding of the nature of his infirmitv and be moro competent to 
himself apply the remedial measures prescribed by his phvsitian 

Dr Balyeat has written a very readable handbook on hay fever and asthma In no way 
does it supplant the physician himself Certainly however tho reader after digesting its con 
tents should make a better patient, a more co opcrativo one and at the same time, a less im 
patient one 

The rationale of the new sensitization tests aud treatment is made clear to tho patient 
Tho reviewer believes however that the author could saf^'ly have gone into greater detail m 
presenting m rather dogmatic fashion a layman s description of tho immunologic principles 
involved. 

In view of tho largo number of wheat sensitive individuals tho recipes for wheat sub 
stitute breads, ten in number, will be most welcome 

In bis discussion of the nature of Kapok pillows the author does not niention that these 
piilowa are sometimes adulterated with small quantities of feathers This, tho reviewer has 
found in his own work to bo a possible source of error of the greatest importance 


Cloth, 

ILD 


’Diathermy with Special Reference to Pneumonia By Harr> Eaton Stewart itD 
Illustrated Pp 2i,s Price $3 00 Paul B Hoeber Inc New york JO.fl. 

Fever and Asthma. V Hnndboik for the Patient Cj Ray Jf BaJjeat, A V 
Cloth lUuBtratod pp 1B3 Price $2 00 PA Pavls Com; ' " 
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EDITORIALS 


Japanese Medical Education 

I N THE fall of 1926 ovei 150 delegates visited Japan to attend tlie tlnrd 
Pan Pacific Science Congress in which the American medical world was 
so eminently lepiesented by men like Dr Yictoi C Vaughan, and Piesident 
Wilbui During elaboiate exclusions the delegates were given an oppor 
tunity to make a somewhat huiiied survey of Japanese scientific education 
and its accomplishments What the writer saw at that time m the line o 
medical education is neithei complete noi exact, but there were certaui 
phases and tendencies in this work which weie so strikingly different r 
most of ours that even a casual obseiY'ei could not fail to take notice 
are lecoided here at the suggestion of Di D E Jackson 

The “full-time clmieal professorship’’ is an indoor spoit of Anieiie ^ 
medicine Before our medical schools have yet experimented with this s^^ 
tern in toto, there are many physicians in America who are thoroughly 
\ineed that it is an absolute failure Japan has practiced this system 
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years, full time men from departmental liead to assistants m all colleges of 
medicine, nineteen in all There are many collateral problems which are 
severely eiitiuzed by their own medical men But there are several things 
uhich Japan has learned from the system Among these are the following 

A college of medicine can be run m just the same way as a college of 
science or a college of arts The men who teach m these colleges must be 
fundamentally investigators The writer cannot name offhand a single ex 
ample of a clinical professor in a medical college who does not hold a higher 
degree that was generally obtained by presenting a thesis based on some 
actual experimental scientific nork The most significant of all is the fact 
that those clinical men who hold the higher degrees aie ranked as the high 
est of all clinical men in Japan If nc should ask a geneial practicing physi 
cian in Japan to mme the fiist 100 most competent physicians and surgeons 
on the basis of clinical ability alone the w liter will venture to predict that 
at least 90 per cent of tliose selected would be men who ha\e lesearch de 
grees It is assuredly true and eminently demonstiatcd in Japan that so 
called “scientific medicine” does not prevent men fiom developing good 
clmical sense and judgment 

Not only are the clmical professors m Japan those who have m the past 
engaged in investigations of a fundamental and evpeiimental nature but 
the contributions which continue to come from then own clmics are also 
of a thoroughly experimental character One will be impressed with the 
titles of the articles contributed from these cbmes In a recent single num 
ber of a journal on experimental medicine having more than 500 pages, over 
80 per cent of the articles were from a clmic on internal medicine m which 
were discussed such questions as internal secietions and gaseous exchanges 
of the blood and gaseous metabolism and blood flow to the bram under dif 
ferent conditions, the type of contributions one might well expect to come 
from physiologic or biologic laboratories The recent monograph on inter 
cellular oxidation and indophenol blue synthesis was written by the head of 
the department of internal medicine in a small medical college 

The conviction that research is the fundamental prerequisite foi good 
clinical judgment and practice is so strong among the medical men in Japan 
that in most medical colleges tbeie arc at least 100 graduate students of 
medicme who are engaged in luvestioatious m experimental medicine or in 
the preclmical sciences These men are candidates for the higher degrees 
and are preparing for their careers by demoting their entire time to research 
In one smaU medical college the iviitcr counted at least fifteen doctors of 
medicine who were, as graduate students engaged m research in the bio 
chemical department alone The chemical nature of placenta toxins the 
metabolism of cholesterol, the action of cholm and its denvatues are a few 
of their problems that the writer happened to remember 

The fact that no graduate student fiom a college of science was found 
^ a medical school is interesting, but of no significance, being entirely due to 
a different educational system but tlie fact that so many young medical men 
ore Willing to spend three or four ^ears in preparing for a higher degiee by 
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doing pure research is exceedingly significant and should indicate the direc 
tion in which Japanese medicine is oiiented 

Oui own medical colleges take just piide in then physical eqmpment 
which IS the umveisal envy of the woild in geneial and which is a very nn 
poitant factoi in the development of medical education But how to dis 
tribute lightly this physical equipment and the financial resouices of a 
medical college between pnie research and loutine instiuction is a much 
debated question It was a matter of much difficulty foi the winter to obtain 
exact data as to the actual piopoition of this allotment in the Japanese col 
leges He does lemembei, however, one instance in a physiology department 
in which 80 pei cent of the floor space was devoted to the research labora 
tones and in which, nevertheless, one of the most satisfactory courses m 
physiology for medical students is reputed to he given When he saw three 
strmg galvanometers in one department, he could not help but admire the 
wisdom of the executive, when the price of such an mstrument and the 
limitation of financial lesouices were eonsideied 

Japanese medicine has much to leam When one of their prominent 
professors of suigery told a medical academy that “The equipment and 
the general methods of Japanese medical education are not fai behind Amei 
ica” he was probably oa- erenthusiastic about Japan But what he failed to 
emphasize was the ti/pe of cont) ibutions made by then clinical men to medicme 

— Shii 0 Tashv 0 (D E J) 


Some Clinical Tests for the Estimation of Circulatory-Respii atory 

Functional Efficiency 

T he physiologic state, the so-called functional capacity, reseiwe oi condition 
of the heart muscle, is geneially accepted as the one gieat factor which 
practically alone detei mines the extent oi limits of the physical activity' of the 
individual at any time and, in a way, bailing other disease processes, the span 
of one’s useful existence The inoblem of establishing this factoi at a 
definitely is as difficult as it is important 

It IS especially in the questionable oi borderline caidiac eases, m w ic 
none of the reliable signs of heart disease aie present, that one is 
desirous of obtaimng some more satisfactory evidence of the mtegnty, 
efficiency, resiliency, pliability oi reserve of the ciiculatory'-iespnatory systei 
These eases sometimes present the symptoms of effort as dyspnea, 
a labile pnlse and blood pressure ivith a tendency to high levels on only s 
exertion Besides such cases of neuiociiculatoiy asthema which 
physical signs other than those of an irritable caidiovasculai system, 
are many individuals lequiimg furthei investigation, who hare no comp ’ 
bnt who have been f omid in pei lodical health sur\ eys, employs ment app 
or insurance examinations to have slightly suggestive signs, as sy 
murs, changes in the charactei of heart sounds, deviations slightly eyo 
established nonnal limits foi blood piessuie readings, or overactive 
the psy'chic effect of the examination However, even in cases with re la 
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of heart disease, but without evidences of congestive failure, it is often desiiable 
from the prognostic standpoint to obtain accuiate infonnation of the status of 
the myocardium The impoitanee of the problem of devising a simple, reliable 
cardiovascular function test or tests is q[uite apparent 

Excicx&e toloance tests VMth more or less crude standards of lesponse ni the 
rise of the pulse rate or blood pressure and the time necessarj foi letuin to the 
resting level have been m use for moie than thirtv year’s These tests have 
their limitations, but aie uorthy of fuithei consideration and standardization 
The capacity for physical endurance is an objective criteiiou of the efficienej 
of the circulatory function and verifies and supplements the subjective opinion 
of the patient concerning his ability or limitation on exertion The response 
to exercise often determines the manageineiit of the case, adding to the prog 
nosis, as well as completing the cardiovascular studj 

A system of graduated tests with the normal limits of response, such as 
have been outlined elsewhere ' is of value The tests increase m sev enty and 
the system should be earned only so fai as the patient s condition will safely 
permit 

The observations consist m prebminary studies of the heart rhythm the 
respiratory and heart rate counted for a full minute and lecorded while the 
patient is at rest m bed or sitting at ease m a chair The systolic and diastolic 
blood pressures are taken and recorded 

After each of the tests that follow lecords should be Kept of the extent of 
rise in tlie pulse rate and that in the blood piessuies delajed increase, no in 
crease, or even a fall and the time necessary foi the return to the lesting 
levels determined The degree of breathlessness and exhaustion produced 
and the occurrence of precordial or cardiac pain, rhythm changes murmurs 
or shifting of the apex impulse should be noted 

THE QRADUVTED S\STEM OP CARDIVC FUNCTION TESTS 

1 Forced apnea (Russiau) Determine the length of time m seconds that 
the patient is able to hold his breath Note an> changes in the heart rate or 
rhythm during the test The normal length of foiced apnea is from thirtj to 
sixtj seconds and there is an accompanying moderate slowing of the heait 
rate This is a gross index of the vital capacitj and should be compared with 
spirometer readings In effort syndrome cases and caidiac failure the forced 
apneie test period is rarelj greater than ten seconds 

Cooper advocated the determination of the respiratoiy ratio that is the 
ratio of the length of time that the breath could be held after deep inspira 
tioa and after complete expiration Normally after deep inspiration the 
breath can be held forty to seventy seconds and after complete expiration 
twenty fi\e to thirty five seconds Variations from these ratios of 40/25 or 
'JO/35 are suggestive of cardio respiiatory inefficiency 

Compression of the femoral arteries (Katzenstem) This test has been used 
to increase the load on the heart and determine cardne efficiency bj the re 
sponse The compression may be accomplished by pressure with the thumbs, 
a tourniquet or a blood pressure cuff The method has found very few 
supporters 
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2 Pulling of Intel locked kands above the bead for two minutes (Dock) 
In this test there is normally a slight rise of ten to twenty points in the heart 
late with a diop to the lestmg level within a minute 

Heiz has suggested as tests other musculai maneuveis such as have pas 
hive S movement against lesistance, flexion and extension of the foiearm, con 
traction of the muscles with oi without extension of the lowei limbs, and 
abduction and adduction of the thighs These tests, however, have not been 
generally used 

3 Sitting up by the use of the abdominal muscles only and dropping 
back flat in bed five to ten times (Christian) This results in a rise of fifteen 
to thirty beats per minute and use of as many millimeteis of meicury in 
the blood pressure with a return to the lesting level withm two to four nun 
utes Mendelsohn’s test consisted m obseiwing similarly the effects of a 
succession of rapid changes from the vertical to the hoiizontal position This 
test may be applied by having the patient bend forward ten times, attempt 
mg to touch the flooi with his finger tips and coming back to the erect posi 
tion with aims extended over the head 

4 Walking moie oi less biiskly foi one oi two hundred feet on level 
ground (Schott), oi on slight inclines (Oeitel), has long been in use as a 
functional test foi patients who weie up and about In order to provide for 
the accurate measurement of the amount of work done and its effect, Christ 
miented the steppage machme and attached a sphygmogiaph to the patients 
wrist, recording the pulse rate graphically 

5 The staircase lapid ascent (Sehg) Nonnally, walking biiskly up a 
flight of forty steps causes an increase in the heart late of twenty to thirty 
beats pel minute with a prompt drop to the restmg rate within one minute, 
while the blood piessuie does not rise more than 10 mm of mercury aftei 
this exertion In mild cases of the effoit syndrome, the heart rate will m 
crease to 120 to 130 pei minute and in severe cases to 150 or 160 per minute 
and the fall to normal exceeds two minutes in duiation The blood pressure 
likewise uses disproportionately Reactions in excess of these figures are evi 
dences of myocardial insufficiency From the number of steps, the height o 
each, the incline and the individual’s weight the amoimt of work can e 
calculated Running up and down the staircase has been suggested to bimo 
out latent weakness of the heart muscle and can be employed in only a 
select group 

6 Hopping (Kahn) Twenty hops on each foot, raising the shoulder sii 
inches each time, normally causes a use of fifteen to twenty heats per mmu 
m the heart late and a use of 5 to 10 mm of meicury in the blood pressure^ 
A drop to resting levels normally occuis within two minutes There m 
be considerable variation if the patient’s weight and his amount of co opem 
tion are not taken into account 

7 Squatting (Stioud) With heels together and toes fai 

mg the knees as far as possible and coming back to the erect position 
times in a half minute’s time will cause in a normal individual a 
twenty-five to thirty heart beats pei minute and a blood piessiue incieas 
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10 to 15 mm of mercuo, mth a return to uithm fi^e points of the resting 
leiel after two minutes Most normal subjects aie moderately breathless after 
this test 

In selected cases the number of squats cau be safely increased to twenty 
or thirty performed within a minute 

8 Stepping up (bohneidci) on a clnir twentj times that is, placing 
one foot squarely upon a chair seat eighteen inches fiom the floor and rais 
mg the body to the full erect position incieascs the heart late m normal m 
dmduals twenty five to forty beats pei minute with a rise m blood piessure 
of 10 to 15 mm of mereurj and a return to normal in two minutes Practi 
oally all nonnal indmduals show bi eatbleviiiess after this test 

9 Lifting dumbbells (Barruigci) two fifteen pounders, fiom the floor 
to the full length of the arms above the head tweutj times in fortv seconds 
causes in normal individuals a rise of fortj to fifty heart beats per minute 
aud an increase of 20 to 30 mm of meieurv in the blood piessme which drops 
to within ten points of tiie resting levels withm two minutes Considerable 
breathlessness is piovoKed m a fourth ot the uoimil individuals bj this 
amount of work 

Lifting two twenty pound dumbbells, through six feet thiity times m 
silty seconds, raises the heart late fiftv to sixty beats per minute and the blood 
pressure 20 mm of mercury Lifting the twenty pound dumb bells sLxtj tunes 
m one hundred and twenty seconds increases the normal ladniduals heart 
rate sixtj to eighty beats per minute and the blood pressure rises as much 
as 30 mm of mereurj 

Very often the effort syndrome case is unable to lift the twentj pound 
weights more than ten times and even with this amount of work his heart 
rate increases sixty to eighty beats and bis blood pressure rises as much as 
50 mm and the drops within two minutes do not reach the resting levels by 
twenty to twentj five points Mj ocardial insufficieneies often show a delaj ed 
rise m blood pressure after these maneuveis 

10 Standardised work lecording machines (Zuntz Graupner Wolffe) 
Irgostats or ergomometers on stationary bicjcles oi weight iiid pul 
ley apparatus foi automatically measunng the amount of woik done in 
produemg certain effects have been devised but all have had definite Iinuta 
tions of practicability 

Wolffe* has reoeutlj advocated the use of a cardiovascular djnamometer 
huilt along the hues of a brake binder which is lotatcd by the patient against 
the friction resistance bj means of bandies The foianula is derived and a w ork 
chart IS drawn The force in pounds is kept constant at ten to twelve for a 
given study and the number of revolutions is 50 to 100 with 3000 to 6000 foot 
pounds of work. The aveiage use m heart late for 6000 foot pounds of 
work was thirty five beats wnth a return to the resting level in four minutes 

ruE cvnoio UESPiRVTOBV TEST 1 -OK cmcuiATORr nmciExcy 

Abnormal v anations iii inti ithoracic pressure hav e been found bv Frost* to 
produce blood pressure leaetions These he considers to be definitelj depend 
cut upon the mtcgrity of the eardiovasculir sj stem indicating the sev ei ity of 
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the stiam and the efficiency with which it is lesisted An adaptable test has 
been devised m which a pi edetei mined strain could be measured and 
the leaetion lecoided A test such as this can be applied and months or 
vears later leapplied undei appioximately the same conditions and at approxi 
mately the same degiee of seventy This allows direct comparisons of reaction 
fiom time to time to deteimine the degree of progress of degenerative changes 
The test is easily and safely applied to the aged and fiail as well as to the 
young and sturdy, and permits obseivation of the response m the blood pres 
sure, cardiac late and rhythm during the application of the strain 

The apparatus* required is simple, compact, hygienic and easily portable 
in a small bag The vital capacity readings with this type of wmdwheel spir 
ometer are not absolute but relatively aecui ate and comparable A blood pres 
sure apparatus is also required The gauge and spirometei are connected bj 
means of a hard rubber Y tube and rubber tubing with a hard rubber stop 
cock inserted between the one branch of the Y tube and the spiiometei while 
to the trunk of the Y tube is attached a piece of nibbei tubing caiaying the 
demountable steiilizable glass mouthpieces 

Of the nine steps oi determinations, the first and nmth consist m control 
observations at the beginning and at the end of the test In the second and 
fourth steps, increased mtrathoraeic piessure is produced by holding a full 
inspiration and by exhaling against the gauge In the third and fifth steps 
decreased intrathoracie pressiue is produced by holding a forced expiration 
and by inhalmg against the gauge In steps six, seven and eight increased intra 
thoracic piessure is produced and maintained through the greatei part of the 
three exhalations and the approximate vital capacities are recorded by the 
spirometer 


TECHNIC, REACTIONS, INTERPRETATION 

Step 1 Preliminary physical examination with especial leference to the 
blood vessels and the heart The heart rhythm and late are noted and the 
systolic and diastolic blood pressures aie determined and recorded It is ad 
vised to tuck the bowl of the stethoscope under the edge of the blood pressure 
cuff in Older that the examiner’s hands be fiee for manipulation of the ap 
paratus In practice only the systolic blood pressure m the significant part 
of each reaction is all that can be hoped for by one examiner 

Step 2 (Pull inspiration held ) The systolic and diastolic pressure are 
taken and recorded and the subject is then instructed to inhale as deeply as 
possible and hold the inspired air m for ten seconds 

The ail of a full inspiration should be retained by closing the glottis and 
allowing the chest and diaphragm to relax against the inflated lungs, the pres 
sure of the relaxed walls producing the increased mtiathoracic tension 
At the end of the inhalation the systolic, and if there is a second 
and apparatus, also the diastolic blood pressure aie taken at least once 
preferably tivice, early and late, in the ten second apneic period 

•The outfit Is furnished by the Taylor Instrument Company of 
and consists of a Tycos vacuum-pressure gauge and a Simplex -nlndwheel spmoro 
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In normal individuals sjnolirouous with this increase in intrathoracio 
pressure there is for two or three seconds, a quick initial nse aieraging 5 mm 
systolic pressure, then a rapid decline of 20 mm or more, so that the systolic 
appeared to merge -with the diastolic prcssuie the lei el of uhich usually rises 
10 to 15 mm In the later stages of Step 2, as the systolic rises rapidly toward 
its resting level the diastoho pressure drops back toward its leiel Both 
effects carry the leiels a few points beyond the baselines as the an is released 
from the lungs 

The sigmScant part of the reaction is consideied to be the maximum de 
cliue of the systolic pressure The systolic blood pressure fall should be at 
least 10 mm of mercury and may drop in young adults until it merges with the 
diastoho A failure to fall has been obsenied to occur m individuals with more 
or less rigid arterial sy stems and powerful hearts 

Step 3 (Full expiration held ) Aftei a lest of ten seconds the systolic and 
diastolic prcssuies are again determined The subject is instructed to exhale as 
far as possible and to refrain from inhabng for ten seconds 

The air should be excluded by closing the glottis and relaxing the chest 
and diaphragm against the deflated lung The suction thus produced results m 
a condition of decreased lutrathoraeic tension 

At the end of the expiration the systolic and if there is a second obsei-ver 
and apparatus also the diastolic blood pressure aie taken at least once but 
preferably twice, early and late in the second period yust as inhalation is 
beginning 

In normal individuals synchronous with the decrease in intrathoracio 
pressure there is for about five seconds an initial decline m systolic pressure 
averaging 5 mm of mercury, and then a gradual nse to 5 to 10 mm. above the 
resting level In the later stages of Step 3 as tiie systolic rises the diastoho 
pressure falls 4 to 10 mm which seems most characteristic of this step, and 
then gradually returns to normal As inspiration is begun there is usually a 
quick increase m pressure up to 20 mm above the original level, then a grad 
nal decline to the baseline 

The significant part of the reaction is considered to be the maximum rise 
in the systoho pressure The systolic blood pressure nse of more than 20 
nun of mercury above the resting level is taken to indicate an irritable un 
stable overacting, hyperactive cardiovascular system responding to strain 
with an excessive expenditure of energy 

Step 4 (40 mm positive pressure held ) After a rest of ten seconds 

the systolic and diastolic pressures aie again determined The subject is in 
stnicted to blow against the Tycos gaUoC, with the spirometer cut off by 
means of the stopcock, and to maintain a positive pressure of 40 mm of 
mercury for about ten seconds 

The positive pressure is to be maintained by the chest and dnphngm 
rather tlian by the buccal muscles A condition of increased intrathoracic 
pressure is produced similar to that in Step 2 Ihe observations necessary, 
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the leaction, significant point and mteniretation aie siniilar to those given 
for Step 2 

Step 5 (25 nun negative piessuie held ) Attei a lest o± ten seconds, 

the systolic and diastolic pressures aie again determined The subject is in 
stiucted to draw in against the gauge, the spiiometei lemammg cut ofi:, mam 
laming a negative piessure of 25 mm foi about ten seconds 

The negative piessure is to be maintained by the chest and diaphragm 
lathei than by the buccal muscles A condition of deci eased intiathoracic 
pressuie is pioduced similai to that in Step 3 The observations necessaiy, 
reaction, significant point and inteipietation are similar to those given for 
Step 3 

Steps 6, 7 and 8 (Expiiation to full capacity thiough spiiometei at 20 
mm positive piessuie ) Aftei ten second intervals the control blood piessures, 
sjstolic and diastolic aie taken before each of these three similai maneuvers 

The stopcock m the tube to the spiiometei is opened and the subject is 
mstiucted to inspire as deeply as possible and then to blow as long as pos 
sible thiough the spiiometei He must mamtain a constant positive pressure 
of 20 mm of mercury throughout by watching the gauge and keeping the 
indicatoi at the 20 mm mark 

The blood pressure fluctuations are followed as in Step 2 The approvi 
mate vital capacity as indicated by the spiiometei is recorded The test is 
repeated twice m the same manner 

A condition of increased intrathoiacic piessure is pioduced and mam- 
tained thiough the greater part of the expiration though of necessity gradu 
ally declining towards the end 

In normal mdividuals in the early stages of these tests reactions similar 
to those obtained m Steps 2 and 4, a qmek imtial rise followed by a rapid 
fall are noted Later toward the end of expiration the systolic pressure began 
to use, reaching 20 to 40 mm above the resting level with frequently an added 
5 to 10 mm. at the end just as mspiiation began and then a rapid and later a 
gradual deeline The diastolic pressure followed as in Steps 2 and 4 nsing at 
first and falling 5 to 10 mm below the baseline just after the systolic peat 
was leached 

The significant paid of the reaction is considered to be the maximum use 
in systolic pressure The sj stolic blood pi essui e should rise at least 20 mm^ 
and at the most 50 mm above the resting level Failure to rise at least - 
mm IS considered an indieation of a iveakened myocaidium or valvular o 
struction, while a rise of more than 50 mm is taken as an indication of an 
irritable, overactive cardiovascular sjstem oi an abnormally powerful ear 

Step 9 After about thiidy seconds lest, the final obseiwations are 
The systolic and diastolic blood pressures, the heart rate and rhythm, an 
respiratory rate are noted The systolic blood pressure is usually ^ ° 
mm above the original level, the heart late is as a rule increased 5 o^^^ 
beats per minute, but fiequentlj'^ baseline or slightly lower final figures 
obtained 
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SUMMARY or TUB IlEACTION 

Step 1 Resting Control 

2 and i luneased latratiioracjc PiLSsure 

Sj stolio BP fill at least 10 miii 

Pailuro to fall suggests aiteiioscleiosis Diastolic BP rise 
10 mm 

2 and 5 Decreased Intratlioracie Pressure 

Sjstolio BP drops 5 mm at start then uses 5 to 10 mm abore 
the resting level \ rise of moie than 20 mm is taken to 
indicate an irritable oieractne eardioaascular sv stein Dias 
tohe B P fall 4 10 uim 

C, 7, and 8 Increased Intratboiaeic Pressure 

Sjstolic BP as m 2 and 4 shows a quick initial rise followed 
by a lapid fall 

Later tow aids the end of cvimation the srstolic B P uses 20 to 
40 above tlio baseline A mininiuni of 20 mm and a maximiuu 
of SO nun inoiease Pailuie to rise 20 mm is taken to indi 
oata a wcalened myocardium or raUular obstruction while a 
rase of moio than 50 uim indicates an irritable o\ei active heart 
Diastolic B P shows a slight initial rise then a fall 5 10 mm 
then a rise Tlie base line fluctuation is only 5 10 luni in nor 
mal individuals 

Step 9 Pinal Control 


COMMENTS 

The cardioiespiratoiy test, as described b\ I rest, is tertamly a most prom 
ismg clinical method of estimating the functional state of the Circulatory 
system The many advantages of the test have been enumerated in the 
opening paragraphs 

A mechanical method of lecording the blood pressure fluctuations eon 
tniuouslj throughout the entire peiiod of strain would simplifj niattei’s con 
siderably and at the same time add an important graphic cheek Consider 
able practice is required in the use of the manometer bulb and the release 
valve before one can follow aeouiatcly the lapid fluctuations m tlie blood pres 
sure during the test Frost savs that after a little experienee, however, the 
examiner knows intuitively the direction in which the pressure will fluctuate 
and will follow it more alertly The taking of ststolic pressures in the most 
eharaotensbe and striking phase of the reaction is, however, all that one 
exanimer can hope to accomplish accurately Tlie pressure must be released 
from the cuff after each test 

It IS sometimes difSeuIt to get a patient to undei-sfand the maneuver that 
he IS to perfoim lu Steps 2 and 3, but since the cliaiiges affected aie aecom 
phslied by simpler subsequent procedures, there is adequate corroboration and 
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duplication The method may beai even fuithei simplification Further 
studies with accompanying giaphie methods, especially in cases with the leh 
able signs of heait disease, aie necessaiy and aie no doubt in progress m 
vaiious laboiatoiies The results of these investigations will, help to establish 
the final status of this clinical eaidio-respiiatoiy test 
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EAELY INFANTILE PROGRESSIVE MUSCULAR ATROPHY 
(WBRDNIG HOFFMANN) A CLINICAL AND PATHOLOGIC 
STUDY OP TWO CASES* 


By ChaeijES E Nixon Kt D , and Jean Oliveb, M D San Feanoisco, Calif 


T he Werdnig Hoffniaim type o£ progressive muscular atrophy is a com 
paratively rare disease , a search of the literature shows a record of about 
twenty typical cases, and oi these only ten uere studied from both the clinical 
and pathologic side There is therefore still considerable uncertamty, not 
only as to the classifloation of the different types of muscular atrophy m in 
fants, but even as to whether or not the sy ndiome descnbed by Werdnig' and 
by Hoffmann' is a clinical entity In a recent paper Hnenekens and BeU' 
come to the conclusion fiom a review of the literature and a study of the ease 
reported by them that amyotonia congenita (Oppenheim) and infantile spinal 
progressive muscular atrophy (Werdnig Hoffmann) aie extreme types of 
the same disease and that they are probably both related to the groups of 
myopathies represented by Brb s yuvemle form of muscular dystrophy and 
the hereditary form of Ley den and Mobius 

Another obsenre point which the recorded cases have not made clear is 
the relation of degeneration in the cardiac muscle to the extensive lesions 
that occur in the skeletal system Globus* has leceutly reported an instance 
of cardiac involvement m a case of progressive muscular dystrophy and has 
reviewed the literature of this phase of the subject He found a fragments 
tion of the muscle cells with multipLcation of their nuclei and an mfiltration 
of the interstitial tissue with fibi oblasts In the descriptions of the older 
writers the heart was either not examined or no detailed descriptions are 
given of the microscopic findings 

In the first case repoited m this paper the spinal cord and muscular 

_ 'From the Department of Pathology University of California Medical School and 
the Department of Pathology Stanford University Medical School 
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involvement are of the ehaiacteiistic type ivithont any lesions in the heart 
muscle The second case shows a remarkable type of acute cell change m 
the anterior hoin cells and definite and equally acute involvement of the 
heart muscle 

Case 1 — 0 , aged three months The family history is negative except that one well 
developed child was stillborn The birth was spontaneous by breech presentation but not 
prolonged A marked defoimity of the chest was present from birth and respiration was 
diaphragmatic and abdominal The arms were paralyzed, the right more seriously than the 
left There was a double wrist drop with contractures Otherwise the bmbs were flaccid. 
The right foot was in the position of a moderate equinovarus and the left m a moderate 
calcaneo valgus At the time of examination m the Children’s Hospital, when the child was 
two and one half months old, the deep reflexes were entirely absent There was no glandular 
enlargement and the von Pirquet and Wassermann tests were negative The blood count 
was normal The x raj plate of the skull was negative 



The essential necropsy findings aie as follows The body is that of a poorly develope 
and nourished white male infant of three months The pectoral muscles are firm and ap 
parently fibrous The upper half of the chest is small and depressed The lower half show 
marked flarmgs of the costal margin The costochondral junctions are fairly prom 
The muscles of the extremities are all atrophic The arms are partially flexed and 
extension of the elbows is not possible The thymus is fairly large The skull was n 
opened 

Microscop^o Examination — The anterior horn cells of the cord are strikingly 
than normal, there is not, however, a defimte diminution m number The cell change ^ 
most marked in the cervical and thoracic regions but are also present m the lower co 
the thoracic cord the lateral cells belonging to the visceromotor groups are much more 
mal in appearance than the other anterior horn cells 

The type of cell change is umform tliroughout the cord and the extent of the ce 
ation vanes only to a moderate degree The charactenstic anterior horn cell is sp 
shaped, the nucleus is relatively largo and pale, the ehromatin substance is “"’f® 
clumped, and as a rule at one end of the cell (Pig 1) The antenor horn cells o c 
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bar cord shotr less cliaage the cells arc larger aad somewhat resemble a aorrnal cell but tho 
nucleus is comparatively large and pale and the cytoplasm and arrangeiaent of the Nissl 
bodies definitely vanes from, the normal The chromatin substance is either in a few large 
clumps or is situated pcnphcrallv leaving the c'vtopKflm largely clear 




Pie 5 (Case i ) Posterior roots VVefeert stain 


The cells of Clarke s column ohow modcrato cluomatoljtic changes The nucleus is 
ccceatncally placed often appearing to be partl> extruded from the cells The chromatin 
matenol tendj to be clumped m one end of the cell m a few cells the chromatolysis is ex 
tremo BO that the cell consists of a swollen nucleus partlj extruding from a small amount of 
granular cytoplosm 
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There are no special changes in the glia tissue, satellites and the so called nearo 
nophagia are occasionally noted, somewhat more in Clarke’s column than in the anterior 
hom No gitter zeUen are seen 

■Weigert sections of the cord show a fairly marked degeneration of the anterior roots, 
the posterior roots are normal (Figs 2 and 3 ) 

The somatic muscles are extremely involved (Fig 4) There is great variation in the 
size of the fibers The fasciculae may be made up wholly of small fibers or of both large 
and small fibers In some of the muscle sections the cross striations are indistmct Vacuo 
lization IS occasionally seen Pigmentation is present in some of the bundles and vanes 
from yelloivish to yellowish brown in color The heart muscle appears normal 

Cask 2 — 'We are indebted to Drs F Sylvester and Langley Porter for the details of the 
clmical history of the case 

A Japanese baby, five months old, was admitted to Lane Hospital on November 1st 
It had been well until two weeks previously when it was noticed that its legs were swollen 



Shortly after this tune Hr Sylvester was called and noted a flaccid paralysis of practically 
all the muscles below the head Even the muscles of deglutition were affected, makmg tube 
feeding necessary A week later the child developed difliculty in breathmg On adnnssjen 
to the hospital the baby was limp and pale and frothing at the mouth It rallied somewhat 
after a mustard bath, but the dyspnea increased and the child died the morning following 
its entrance to the hospital The urme was normal and there was no disturbance m the diges 
tive tract A diagnosis of progressive muscular atrophy was made 

Pathologic Pxamvnation — The necropsy was performed three hours after death 
body was that of a rather emaciated normally formed male child of normal size for its age 
Thera was a marked atrophy of the subcutaneous fat There was a moderate elastic e e 
of the palms of the hands and the soles of the feet and a marked edema of the scrotum 
No special atrophy of any group of muscles was evident, but sections of the muscles m v 
ous places showed a definite atrophy of them and they were pale in color 

The peritoneal cavity was empty All the abdominal organs were m normal positi 
Outside of a marked congestion they showed no abnormalities 

The level of the diaphragm was the fourth rib on both sides The thymus was 
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enlarged and was normal on cut section There was about 25 c-c of clear fluid in the pleural 
cavities 

Both lungs showed subpleural hemorrhages scattered over the surface of all lobes. The 
posterior portions of all lobes wtre airless and on section showed areas of collapse and of 
consolidation The peribronchial lymph nodes ncro sivoUcn and edematous 

Tho bead was of normal aiic The parietal eminences nere somewhat prominent and 
the forehead fiat The anterior fontanelle was open, measuring 1 cm transversely and 2 cm 
longitudinally The skull was normal The cvternal surface of the dura was normal 
There was a marked edema of the pia over the convexity of the cerebral hemispheres, 
the convolutions appeared normal The general external configuration of the brain was 
normal In the pia at the ba<ie, beginning at a point 1 5 un below the lower edge of the 
pons was a difTuse infiltration of the pia with recently shed, poorly clotted blood Tho 
hemorrhages extended laterally about 05 cm over tho adjoining portions of the cerebellum 
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Transverse cut sections through tho brain and brain stem showed no gross lesions The 
hypophysis was normal. The large venous amuses at tho ba«:e of the skull were normal 

The venous plexus around tho cord was greatly congested There was a marked edema 
of tho loose connective tissue around the cord especially in the lower portion of the spinal 
canal and a considerable collection of spinal fluid withm tho dura. The dura and pia on 
both sides of the cord were normal TIio cervical and lumbar enlargements were well da 
veloped Cross sections of tho cord in representative regions showed no gross lesions. 

Smears of tho consolidated portions of tho longs showed monj polymorphonuclear leu 
cocytes and a great number of gram positi\o diplococci 

Histologic examination of the kidney, liver pancreas thymus, peribronchial lymph 
glands stomach, largo and small intestine and spleen showed no abnormabties except conges 
tion. Sections of tho lung showed the alveolar spiwes filled with exudate and leucocytes. 

To summarize, the examination, other than that of the nervous system which will be 
given in detail later showed a general aCrophj of tho skeletal muscles including the heart 
muscle, and a bronchopneumoma- Death was endcntly due to the latter and to tho circola 
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tory failure, evidenced by the marked dilatation, of the heart, the marked congestion of tho 
venous system and the edema 

Examination of the Nervous and Muscular Systems — Sections of striated muscle were 
examined from representatives groups, including the muscles of the leg, chest wall and ah 
donien and diaphragm In all the sections the lesions were of the same degree and character, 
so that a single description will cover the pathologic lesions in all 

Tliere is an almost complete disruption of all the muscle cells in every section and the 
larious stages in the process of disintegration can be clearlj followed The least degree of 
damage consists in a swelling of the muscle cell to perhaps twice its normal size The cross 
striation can stdl be made out As tho process becomes moie severe these markings disap 
pear and the cells take on a diffusely granular appearance Vacuoles appear which with 
Sudan III are found to be filled with fat This solution of the protoplasm of the cell allows 
structures to become iisible which are not seen under normal conditions This is particu 
larly true of the saicostyles of the muscle cell winch are more resistant and therefore per 
sist long after the lemaindei of tlie muscle cell is tiaiisfoimed into a granular mass But 
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these structures also ultimately degeneiato and the cell becomes a bag like structure consist 
ing of granular material and fat dioplets contained in the intact sarcolemma (Fig 

The changes noted in the cardiac muscle were equally severe, but of a somewhat differ 
ent character In them the change was piincipally a vacuolai one, all stages of the proce;^ 
irom the appearance of a few small fat containing dioplets to complete transformation 
the cell body into one large cavitj , surroimded by a thin zone of granular protoplasm m 
which no fibiillae can be seen (Fig G) Practicallj every cell in sections from all parts o 
the heart were involved 


Sections from different parts of the nervous system were stained with the 
methods Van Gieson, hematoxylin and eosin, methylene blue, Giemsa, Weigert Pal mi 
Jlarchi 


The Feripheral Nerves — No lesions could be seen with either Van Giescn s or he ^ 
toxjlm and eosin stain in the peripheral nerves either from the brachial and lumbar P 
or in the finer lamifications contained in the sections of tho muscle With hlarchi s 
a slight degeneration was found in all those examined Scattered between the nerve 
were a few small droplets from the degenerating myelin sheaths 

The Spinal Cord and Brain Stem — The most extensive lesions found m the nerv 
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ajbtem were in the spinal coiil and Uere the pathologic change was mo’t inaiked in the motor 
cells. These cells present a most remarkablo appearance Throughout the entire cord all 
the motor cell groups and t!ic cells of tlarl i s coiunm shewed the same changes These 



Flff (Case 2) Vnterior horn H wHh ur>xim«t |\ th le niapilfic Urn as In Fig 1 



consisted of a marked swelling, of the <<.11 bodi a ■solution i.f thi, tigroid material and cccen 
tncity of tbo nucleus Tho clear trotoplism con isttd of a delicate network which became 
progressively more attentuated as the di tance from tho nurleua increased (Fig 7) A group 
of these pale swollen cclU from tho lumbar region n shown m Fig 8 

Tlie same cell changes were also pit ent in the nuclei of the medulla and bram stem 
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The nuclei of all the cranial nerves, the olives and dentate nucleus of the ceiebeUum and the 
nuclei of the pons all showed the changes to an almost equal degree 

In the midbrain the same degeneration of the ganghon cells was also noted, though to 
an appreciably lesser degree, while in the cerebral cortev the pyramidal cells were entirely 
normal 

In sections stained by both the Marchi and Weigcrt Pal methods for degeneration of 
the modulated fibers no definite lesions were found in any part of the central nervous sys 
tern. Nor was there any evidence of probferation of glia or of any mflammatory process 
such as perivascular round cell infiltration or hemorrhages 

The pathologic changes m the nervous system can therefore be summarized as consist 
mg of a widespread degeneration of the ganglion cells of the lower motor nerves with no 
evidence of tract degeneration or of any inflammatory process The peripheral nerves are 
normal and there is an extensive degeneration of the skeletal muscle and the cardiac mus 
ole The degeneration m both the nervous and muscular systems is of the type commonly 
associated with acute processes 

Two points aie woithy of comment in this case In the fiist place the 
rapidity of the clinical coui-se of the disease is m marked contrast to the pro- 
tracted couise, extending over several months oi even years which has been 
observed in the majority of cases studied The only similarly rapid case 
which we have found in the literature is one described by Balton, where the 
duration was thiee weeks The anatomic changes also differ from those 
previously studied In them the lesion is described as consistmg of an 
atiophy, shnnkage and disappearance of the motoi ganglion cells of the 
spinal cold, whereas, these cells in the present case show degenerative changes 
but of the so-called “acute” type, swelling of the cell, chromatolysis, irregu 
larity and eccentiicity of the nucleus Our report therefore adds to the 
literatuie an acute ease of progressive spmal muscidar atrophy of children 
The second point of interest is the extensive involvement of the myo 
cardial muscle 


SUMMARY 

This paper is a clinical and pathologic report of two eases of early m 
fantile progressive muscular atrophy of the Werdnig-Hoffmaim type 

One case presents the usual pathologic findings of this disease consisting 
of marked atrophy of the anterior hoin cells of the spinal cord and moderate 
chromatolysis of Clarke’s column cells without evidence of an inflammatory 
process, the somatic muscles show extensive atrophic changes 

The second case is remarkable for the acute tvpe of change m the an- 
terior horn cells and the striking involvement of the heart muscle 
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THE OKGANIC PHOSPHORUS OP THE CEREBROSPINAL FLUID* 


By Guy E Tounoburo, Ph D , Buffalo N Y 


INTRODUCTION 

YXIHILE the amount of moigamc phosphorus of cerebrospinal fluids has 
• ' been rather definitely determined during tho last several years and con 
cordant and consistent results obtained by a number of different work 
ers,’ ' ’ * the question of the occurrence and quantity of organically bound 
phosphorus has been given only slight attention “ The reasons for this are 
obvious, VIZ first, the small amount of organic phosphorus, and secondly, 
unsuitable analytic procedures 

llestrezat” Donath,“ Apelt and Schumm ' Williamson” and others, have 
found organic phosphorus Hamoivitz concludes from his work that all of 
the phosphorus of the cerebrospinal fluid is m the inorganic form 

In consideration first of the possible clinical significance that might be 
attached to an increase or decrease of organic phosphorus through migration 
or degeneration of nerve tissue (phosphatides) of the cential nervous system, 
or of products therefrom, or even phosphoproteins, in such disorders as tuber 
oulous meningitis neurosyphihs, lethargic encephalitis etc , and secondly, in 
consideration of the now greatly improied microinetbods for phosphorus 
determination notably that of Benedict and Theis,' I have undertaken to 
obtain figures for the organic phosphorus of a large number of cerebrospinal 
fluids from patients with aarious disorders 

Although nerve tissue changes would be evpected to be slow yet it is 
not out of the question that such changes might be great enough to be re 
fleeted in the phosphorus content of the fluid 

Analyses for inorganic phosphorus were also made until it became evi 
dent that the content of inorganic phosphorus is entirely independent of the 
content of organic phosphorus, or vice versa 

analytic methods 

Organic phosphorus was determmed by precipitating morganio phos 
phates with magnesia mixture, digestmg the evaporated filtrate with sulphune 
and mine acids in the presence of a httle copper sulphate and estimating the 
phosphorus by a modification of the Benedict and Theis" colonmetrie method 
Special reagents used 

Maijnesia mixture — The widely used solution containing 55 gm magne 
Slum chloride, 70 gm ammonium chloride and 83 e c of eon ammonia water 
per liter was employed 

TV the Biochemical Laboratories oC the Buffalo City Hospital and the TJnlvnrfllty 

of Buffalo Medical SchooL 
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Ammonium molybdate — ^3 1 pei cent solution in watei The salt was 
pmified by the Bell-Doisj^^“ method 

Hydt oquinone bisulphite — 0 5 gm hj'^dioqiimone and 15 gm sodium hi 
sulphite pel 100 c c ol watei solution 

Standai d phosphate —Solutions of KHoPO^, 5 c c equivalent to 0 0025 mg 
and 0 005 mg P 

Pioccduie — Tliiee cc of cerebiospmal fluid was tiansfeiied to a small 
test tube, 0 25 e c magnesia mixture was added, and after mixmg, was al 
loived to stand fiom six to eighteen houis The solution was then filteied into 
a 15 c e Pjiex test tube giaduated at 10 c e , the filtei papei washed with 
several c c of ivatei and the contents of the tube evapoiated to dryness over 
a hot plate 0 6 c c of sulphmie acid, 1 diop 10 pei cent copper sulphate 
and 2 sdica pebbles weie then added and the tube was heated ivith a micio 
biiinei When ivliite fumes appealed a diop or two of dilute nitiic acid (1 to 
10) was added If the contents did not decolorize upon heating again, moie 
nitric acid ivas added Heating was continued until all of the nitiic acid was 
diiven oft, without at the same time losing any of the sulphuiie fumes After 
cooling, 5 c c of watei, 2 c c of ammonium molybdate and 1 c c of lijdio 
quinone-bisulphite weie added, mixing aftei each addition, and the solution 
was made up to the luaik and mixed 

Standards containing 0 0025 and 0 005 mg P were heated to boiling with 
06 cc sulphuiic acid and 1 diop of coppei sulphate as above ^nd completed 
as foi the unknowns Coloi eompaiisons weie then made m a coloiimeter 
Blank deteiminatious must give but a tiace of blue 
Notes on abo^e method Magnesia mixture is widely used as a complete 
phosphate pieeipitant and it has been found in this laboratoiy'^ to be the 
most efficient foi such a purpose as this 

While it wmuld be desiiable to develop moie coloi, it is often difficult to 
obtain moie than 3 c c of ceiebiospinal fluid wdien ciuantities foi loutine tests 
must first be taken The amount of coloi obtained by the Benedict and 
Theis pioceduie is, however, astonishingly gieat foi a veiy small amount of 
phosphoius and the determinations leported weie made with sufficient ac 
curacy although thev aie onlj^ to be considered as approximate values 

The Benedict and Theis method wms used foi the deteimination of m 
organic phosphorus 


EXPERIJIENT VL 

Ceiebiospinal fluids w'eie obtained as they came to the general laboi atones 
of the hospital foi the usual deteimiuations They weie fiom both w'aid am 
out-patient depaitments and lepiesent vaiious disoiders None of the nui 
used contained anj" Msible tiaees of blood, although tliiee showed led oo 
cells 

Globulin, cell count colloidal gold and Wasseimann tests w’ere made as 
routine work and the phosplioinis deteiminatious as special work The re 
sults^on 200 fluids weie obtained, but foi the sake ot bieiity only the resu 
of 20 typical ones are piesented m Table I, 
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Surplus fluids were pooled and evaporated to dryness below 75° C Five 
gm of solids were extracted with 100 e c of warm alcohol-ether (redist 
alcohol 3, redist ether 1), Altered, digested with acid and phosphorus deter- 
mined as indicated under analytic methods The object was to determine 
lipoid phosphorus Since this was found to be practically nil the phosphorus 
was probably present as a constituent of protein and the fluids have thus 
been arranged in the order of decreasing amounts of globulin 

Table n gives determmations of organic phosphorus on five postmortem 
fluids This work was done to find if there is a rapid, slow, or no influx of 
organic phosphorus compounds after death, or if these compounds split off 
phosphoric acid readily 

Table II 


Showing Amount of Organic Phosphorus in Postmortem Cerebrospinal Pluids 


NO 

hours after 

DEATH 

ORGANIC P 

MG PER 100 C C 

PATHOLOGY 

1 

1 

010 

Pulmonary tuberculosis 

2 

4 

015 

IC tc 

3 

8 

0 29 

Chronic cardiac decomposition 

4 

9 

012 

Myocarditis 

5 

10 

0 07 

Cardiorenal 


DISCUSSION 

As shown in Table I (results on 20 typical fluids), the amount of organ- 
ically bound phosphorus is very small, the maximum amount found in the 
examination of 200 flmds being 0 59 mg and the mmimum 0 06 mg per cent 
Only five fluids contained more than 0 4 mg per cent Two of these showed 
a meningitic colloidal gold curve, one showed a luetic curve, one showed a 
negative colloidal gold cuiwe, and one fluid was not lecorded for this test 

The variation in absolute amount of organic phosphorus is very small 
and no relation to the pathology can be pomted out except that on the aver- 
age those fluids contammg more globulin and cells and which gave a positive 
'W’assermann test showed most organic phosphorus But even m this respect 
there were a number of exceptions 

Smce practically no lipoid phosphorus was found m the cerebrospma 
fluid solids, the phosphorus is bound m some other form, the possibihties 
being, accordmg to the present knowledge of phosphorus compounds of the 
body, a hexosephosphonc ester (Emden), a nucleotide (Jackson) or mosinic 
acid (Greenwald) At any late, zf is impossible to point out any nerve-tissue 
changes by the amount of organic phosphorus This was the point m partica 
lar on which data were desired 

It appears from Table II that the change m the amount of orgamc phos 
phorus after death is very slow 

It can be seen from Table I that the morgamc and orgamc phospho^ 
are entirely independent of each other, e g , fluids with high values or 
game phosphorus may have high or low inorganic phosphorus content 
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SUirMABY 

Two hundred cerebrospinal doidSt from hospital and out patient cases, 
have been analyzed particularly as to content of organically bound phos 
phorus Between 0 06 mg and 059 mg per cent of phosphorus was found, 
the great majority being between 01 mg and 0 3 mg per cent This phos 
phorus IS not m the form of lipoids but in all probability in protein com 
bination 

No diagnostic value can yet be attached to the determination of organic 
phosphorus 

Organic and inorganic phosphorus contents are independent of each 
other 

Thanks are due Miss xdarjone Bauckus of the serologic laboratory for 
help m obtaining the fluids 
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METHODS 


Cultures of anhemolytic streptoeoeci -weie obtained from eight sources 
Five weie fiom thioat cultuies of patients with iheumatic endocarditis, one 
was from a positive blood culture in the course of subacute bacterial endo 
caiditis, two were obtained from throat cultures of normal individuals Cal 
tuies fiom the thioat were made on Loeffler's blood serum and also stieaked 
on blood agai plates Tiansplants from colonies of anhemolytic streptoeoeci, 
usually green producing, weie made in flasks of blood-dextrose bouillon and 
in bottles of Loefflei’s media containing consideiable condensation fluid 
All the strains studied fermented lactose and salicin, but not mannitol After 
incubation for two to three days, the sediment was removed by centrifugation, 
the supernatant fluid diluted with an equal volume of normal sahne and 
filtered through Beikefeld N filters Varymg speeds of filtration were used 
but no apparent difference in toxicity due to this cause, was noted The 
filtrates were used as inocula Filtrates which had been heated for varymg 
periods in the Arnold steiilizer and in the autoclave under 15 pounds pressure 
were also studied Guinea pigs were inoculated by mtiamuscular and mtra 
peritoneal injections Intracardiac methods were tiled but found uncertain 
and not suitable because of the resulting interference with histologic exami 
nation 


PROTOCOLS OP RHEUMATIC FEVER PATIENTS 

1 Acute Shewnatio Fever — H G- , male, aged forty f out, had mild attack of jomt pains 
three years prior to the present observation, at which tune he developed polyarthntis As«oci 
ated with this he had fever varying between 99° P and 101 6° S’ The heart at no tune was 
affected The tonsils were diseased and cultures produced a profuse groisth of Streptococcus 
vindans Eoentgenograms of the teeth revealed periapical infection 

2 Elieumatic Endocardvtis and FenoardUts — L, male, aged seventeen years Fust 
attack of rheumatic fever three years before present observation at winch tune he develops 
endocarditis Recurrence at present observation with fever, pericarditis and mitral presystoho 
and systolic murmurs Heart enlarged to right and left with left border to the sixth nb m 
the anterior avdlary line P R interval 0 14 second 

3 Suiaoute Bacterial Endocarditis — H L, male, aged seventy two years Chills and 
fever two months before admission, died one month after admission Irregular, renu en 
fever, as high as 104° S’ while in hospital Apex beat fifth interspace just outside nu 
clavicular line, a harsh mitral systolic murmur Spleen was not palpable but liver 
larged No peteohiae and no clubbing of fingers were noted Blood count showed 2,91 i 
red blood ceUs, hemoglobin 56 per cent, leucocytes 14,000 The urine showed a heavy ou 
of albumin, red blood cells and granular casts Blood cultures on two tnals were positive 
Streptococcus vindans. Necropsy revealed typical luxuriant and fnable vegetations o 
mitral valve extending up into the left auricle 

4 J S' , male, aged thirty one, was admitted to hospital complammg of shifting pa^ 
and swelling in large yomts of two weeks’ duration No previous attacks Large 
tonsils were present , a loud systolic murmur was heard at the mitral area transmitted to 
axilla Anhemolytic streptococci were found on throat culture Temperature ranged e vre 
98° S' and 100° S’ SHeetrocardiogram revealed widening of the P wave to 0 1 secon 
normal P R interval Marked improvement was noted in seven weeks , the murmur was 
heard at the final examination 

5 Acute Slicumatus Fever and Endocarditis — J G, boy, aged thirteen years 
with sore throat and fever followed one week later by arthritis of both knees, roug sys 
murmur at aortic area and sbght enlargement of heart to left 



A STUDY OF THE TOYIC FILTRATES OP ANHEMOLTTIO STREPTOCOCCI 853 

0 ^hcximaUo Fever and Endooardxtxs FoUovnng Tonsxlhtxs — J C , male, twentj an years 
of age, developed polyarthritis two weeks after an attack of tonsillitis Ankles, knees, hips 
and shoulders were successively involved Urticana present Diseased tonsils, enlargement of 
the heart and mitral prcsystolic and systolic murmurs were noted 

PESULTS 

Thirty four guinea pigs aveiagmg 300 gm. in weight, were injected with 
the Berkefeld filtrates of cultures of anhemolytic streptococci recovered from 
the throats of five patients with rheumatic fever and endocarditis with sterile 
blood cultures, and from the blood of a patient with subacute bacterial endo 
carditis Intramuscular and intrapentoneal injections were made in doses of 
2 to 5 cc (representing 1 to 25 ec of undiluted filtrate) Twenty three of 
the animals died in periods varying fiom one to twenty one days Detenora 
tion was noted in all the cultures studied and after a number of transplanta 
tions, the lethal effect was gradually lost Tlie details are more clearly 
brought out in the table Attempts to modify the toxic principle by heat 


Table I 

Effect of Injection of Streptococcic Filtrates into Guinea Pigs 


avimal 

NO 

1 

2 

3 

4 
G 
6 
7 

5 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
*’2 

23 

24 

25 
2G 

27 

28 

29 

30 

31 

32 

33 

34 


FtWEATB 
AMT CC* 


Heated 


METHOD OF 
INOCULAnON 


in G 
|E L 


H L 


t 

J F 

It 

J Q 
(< 
n 

H T 
<1 

E s 

It 

T 0 


n c-c 
4 c c 
i"’ cc 
14 «LC 
|3 c c 
c c 
c c 
j3 ec 

3 C C 
> C C 

[4 c c 

4 c c 
I c c 
4 c c 
1 c c 


plus 

serum of E L 
plus 

control serum 


90 C 1 hr 3 c c 
'100 C 1 hr 3 C.C.I 


(normal) 

(normal) 


|1 c c 
te c c 
3 c c 
,4 c-c 
|l cc 
cc 

3 C.C 
b C.C 
b c c 
b C.C 

(3 c c 
c c. 
|l cc. 

4 cc 
h cc 
4 c c 
b c c 
|4 c-c 
b <r c 


Intramuscular Died 21 days 
’ " Died 18 ' 


llntraperitoneal 0 


Intramuscular Died 4 

Died 4 
Died 9 
Died 22 

Intrapentoneal Died 6 
Died 4 
Died 3 
Died 24 hours 
Died 13 days 
Died 10 
Survived 
Survived 
Survived 
Survived 
Died 1 day 
Died 3 days 
Died 9 '' 

Survived 
Survived 
Survived 
|Sarvived 
[Survived 
Survived 


Filtrate represents I dilution of supernatant fluid of culture media. 
tCulture in fifth transplantation 



A STUDY OP THE TOXIC FILTRATES OP ANHEMOLYTIC 
STREPTOCOCCI, RECOVERED PROM PATIENTS 
WITH RHEUMATIC FEVER** 


By Edward Steini ield, M D , and IMaurice S Jacobs, il D 
PniLADELPHIV, Pa 


T he liteiature of iheiimatic fevei eoutaius numerous leseaiches dealing 
with the lelatiou of stieptocoeci to this disease Probably the most ex 
haustive is the well-known contiibution of Poynton and Paine ^ Other in 
xestigatois have endeavoied to adduce evidence in favor of the stieptococcic 
oiigin of iheumatic fevei and rheumatic endocarditis, or have mdicated such 
iclationship by the demonstiation of immune leactions in patients with this 
disease Among the early woikers, Tiiboulet and Coyon- implicated a diplo 
coccus found in the blood of rheumatic fever patients, Westphal, Wasser 
niann and Malkoft® cultivated from the heait’s blood in fatal cases, a strep 
tococcus which giew in mediums of high alkalinity Tunnielilf* found that 
opsonins foi streptococci weie mci eased m the blood of patients with acute 
iheumatic fe\ei and in seven out of twelve cases, agglutinins were demon 
strated Kinsella and Swift,’ however, were unable to demonstiafe that 
stiains of anhemolytic stieptocoeci recovered from patients with rheumatic 
fevei belonged in the same biochemical or immunologic group Deiick and 
Andrewes“ have noted differences between stiains of anhemolytic streptococci 
derned fiom thioat cultures of patients with iheumatic fever and cultures 
fiom normal individuals The foimei gave skin reactions in rabbits with a 
secondary leaction nine days later, this did not occur with anhemolytic strep 
tococci from noinial throats Interesting observations have been recorded b) 
Millei’ in attempts to tiansmit iheumatic fever to rabbits and guinea pigs 
with \arious materials from patients with this disease, supposedly containing 
the mfeetne agent He used (1) blood (usually uncoagulated) taken from 
the rein duiing acute stages of iheumatic fever, (2) joint fluid aspirated from 
the involved joints and anaerobic cultures from the joint fluid, (3) pleura^ 
fluid, (4) thioat washings which had been passed through a Beikefeld i 
filtei , (5) extiacts of tonsillar tissue These inocula weie mjected into twenti 
sex en young rabbits and fourteen young gumea pigs A definite arthritis oc 
cm led in onlj one labbit and one guinea pig The gmnea pig 
directly inoculated fiom the throat xvashings of a patient The rabbit, hou 
exer, had been injected xvith the blood and suspension of heait muscle from 
another rabbit xvhieh had receixed the xx'hole blood fiom a patient xvith r eu 
matic fexmi Though these txvo obseixmtions may be said to be isolated instances, 
they aie suggestive, as Millei points out, because of the unlikelihood of spon 
taneous arthritis in labbits and guinea pigs 

♦From the Laboratories of the Jewish Hospital 
Received for publication December 31 1926 
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Among the cogent arguments against the streptococcic etiology of rheu 
matic endocarditis and myocarditis is the inability to produce true Aschoff 
nodules in the animal after injection with anhemoljtic streptococci Toplej 
and Weir* inoculated twentj nine rabbits with cultures of streptococci isolated 
at necropsy from the mitral ^ahe of a case of rheumatic endocarditis Of 
these, twenty SIX developed fe'ver tweutj three developed aithritis and ti\o 
de\ eloped endocarditis TJie indltiatious in the heart, however, resembled 
Bracht Waehter lesions lather than the cliaracteiistic submiliarj nodules de 
scribed by Aschoff Thalliimer and Rothschild,® and later CeciP® described 
the distinguishing features in the hearts of animals injected with streptococci 
and indicated their resemblance to lesions of subacute bacterial endocaiditis 
in contrast to those of rheumatic fe\er The possible error due to infiltrations 
produced by foreign protein has been pointed out bj Longcope*^ who de 
scribed collections of round cells m the heart muscle of labbits after injection 
of egg albumen and horse serum Another factor has been noted bj Millei* 
Ml the spontaneous interstitial mj ocarditis found in apparently normal rabbits 

Blood cultures taken in the course of rheumatic fe\ei are frequeiitlj 
atenle in contradistinction to the high percentage of positive blood cultures 
m subacute bacterial endocarditis Recently Clawson** has described obser 
Nations in wluch strains of Streptococcus Nindans were isolated from twenty 
cases of well defined acute rheumatic fe\er rheumatic endocarditis oi chorea 
of which thirteen were denied from blood cultures during life The high per 
centage of positive blood cultures is attributed by him to tlie following 
technic Fifty c c of blood were collected in two test tubes and allowed to 
clot, the clots are later loosened and put into flasks of 250 cc of dextrose 
beef infusion Of twelve strains tested nine produced endocarditis in animals 
ivith apparently typical \egetations and the orgaiiisuis were reco\eied in the 
heart s blood and joint Agglutinins for the streptococci NNcre found in four 
out of five cases of rheumatic fe\er in dilution of 1 50 or more 

Though our own studies are concerned nitli a toxic principle denied from 
cultures of auhemoljtic streptococci, presumably an exotoxin the uork of 
Herrj** upon an endotoxin from similar stiains is somewhat applicable Since 
most of these strains, howevei uere obtained from blood cultures it suggests 
the possibilitj that some of these patients ina-v ha^e suffered from subacute 
bacterial endocarditis After grinding sediments of these cultures with salt 
and resuspending in distilled water for twenty four hours he used the clear 
supernatant fluid filtered through a Cliamberlaud filter This matenal pro 
duced death in rabbits in Anc to tnehe dajs He desciibed lesions lu the 
heart muscle which were thouglit to resemble Aschoff bodies 

The present report is based upon the tovic effects of Berkefeld filtrates 
from cultures of anhemolytic streptococci, derived from throat cultures of 
patients with iheumatic fever or rheumatic endocarditis For the purpose of 
eompanson similar strains from normal individuals and one strain isolated 
from blood cultures of a patient with subacute bacterial endocarditis were 
also used 
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METHODS 


Cultiues of anhemolytic streptococci weie obtained from eight sources 
Five weie fiom throat cultures of patients with rheumatic endocarditis, one 
was from a positive blood culture in the couise of subacute bacteiial endo 
carditis, two were obtained from thioat cultures of normal individuals Cul 
tures from the throat were made on Loeffler’s blood serum and also streaked 
on blood agar plates Transplants from colonies of anhemolytic streptococci, 
usually gieen producing, were made in flasks of blood-dextrose boudlon and 
in bottles of Loef&er’s media containing considerable condensation flmd 
All the stiams studied fermented lactose and saliein, but not mannitol After 
mcubation for two to three days, the sediment was removed by centrifugation, 
the supernatant fluid diluted with an equal volume of normal sabne and 
filtered through Berkefeld N filters Varying speeds of filtration were used 
but no apparent difference in toxicity due to this cause, was noted The 
filtrates were used as inoeula Filtrates which had been heated for varying 
periods m the Arnold steidizei and in the autoclave under 15 pounds pressure 
were also studied Guinea pigs were inoculated by intramuscular and mtra 
peritoneal injections Intraeardiac methods were tried but found uncertain 
and not suitable because of the resulting interference with histologic evami 
nation 


PROTOCOLS OP RHEUMATIC PEVER PATIENTS 

1 Acute Bheumatio Fever — H G- , male, aged forty four, had mild attack of joint pains 
three years prior to the present observation, at which time he developed polyarthritis Assoei 
ated with this he had fever varymg between 99° P and 101 6° F The heart at no tune vfas 
affected The tonsils were diseased and cultures produced a profuse growth of Streptococcus 
vindans Eoentgenograms of the teeth revealed periapical infection 

2 Bheumatio Endocarditis and Pericarditis — L, male, aged seventeen years 
attack of rheumatic fever three years before present observation at which tune he developed 
endocarditis Eecurrence at present observation with fever, pericarditis and mitral presystohc 
and systolic murmurs Heart enlarged to right and left with left border to the sixth nb m 
the anterior axillary line P E mterval 0 14 second 

3 Subacute Bacterial Endocarditis — 'S L, male, aged seventy two years dulls and 
fever two months before admission, died one month after admission Irregular, remitte 
fever, as high as 104° F while in hospital Apex beat fifth interspace just outside nu 
clavicular line , a harsh mitral systolic murmur Spleen w as not palpable but liver was m 
larged No petechiae and no clubbing of fingers were noted Blood count showed 2,9 i 
red blood ceUs, hemoglobin 56 per cent, leucocytes 14,000 The urme showed a heavy c on 
of albumin, red blood cells and granular casts Blood cultures on two trials were positive 
Streptococcus viridans Necropsy revealed typical luxuriant and friable vegetations of ® 
mitral valve extendmg up mto the left auricle 

4 J F , male, aged thirty one, was admitted to hospital complainmg of shifting paiM 
and swellmg in large jomts of two weeks’ duration No previous attacks Large disc 
tonsils were present, a loud systobc murmur was heard at the mitral area transmitted to 
axilla Anhemolytic streptococci were found on throat culture Temperature ranged 

98° F and 100° F Electrocardiogram revealed widening of the P wave to 0 1 secon 
normal P E interval Marked improvement was noted m seven weeks , the murmur was 
heard at the final examination ^ 

5 Acute Bheumatic Fever and Endocarditis — J G, boy, aged thirteen years 
with sore throat and fever followed one week later by arthritis of both knees, rough sjs 
murmur at aortic area and sbght enlargement of heart to left 
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6 Bheumatxa "Fever and Endooardttts Follovivtig Tonsillitis — J C , male, twenty six years 
of age, developed polyartliritis two weeks after an attack of tonsillitis Ankles, knees, lups 
and shoulders were successively involved Urticaria present Diseased tonsils, enlargement of 
the heart and mitral presystohe and systolic murmurs were noted 

FESULTS 

Thirty four guinea pigs avei aging 300 gm m weight, were injected -with 
the Berkefeld filtrates of cultures of anhemolytie streptococci reco^e^ed from 
the throats of five patients with rheumatic fever and endocarditis tvith sterile 
blood cultures, and from the blood of a patient with subacute bacterial endo 
carditis Intramuscular and intrapentoneal injections were made in doses of 
2 to 5 c c (representing 1 to 25 cc of undiluted filtrate) Twenty three of 
the animals died in penods xarying from one to twenty one days Detenora 
tion was noted in all the cultures studied and aftei a number of transplanta 
tions, the lethal effect was gradually lost The details are more clearly 
brought out in the table Attempts to modify the toxic principle by heat 


Table I 

Effect of Injection of Streptococcic Filtrates into Guinea Pios 


ANlilALj 

VO 


PH/TRATE 

AlIT cc* 


Unheated 


Heated 


MBTBOI) OF 

inocuiation 


EESULT 


7 

8 
9 

10 

11 

12 


14 

15 

16 

17 

18 
10 
20 
21 
23 

23 

24 

25 
20 
27 

26 

29 

30 

31 

32 

33 

34 


II G 
n 

E L 


IH L 


f 

J F 

II 

J G 


1 c c 
4 c c 

3 c c 

4 C.C 
1 c c 

c c 
cc 
cc 

C.C 

c c 
cc 
l4 c c 
c c 
j4 c c 
I c c. 


plus 

serum of E L 
plus 

control scrum 


'intramuscular 


[intrapentoneal 


Intramuscular 


C I hr 3 c c 
C 1 hr 3 C.C.I 


H T (normal) 
S (normal) 
'T G 


II c c 
|2 cc 
c c. 
4 c c 

3 c c 

J C.C 
J C.C 

1 C.C 

2 cc 
n c,c 
l3 c c 
p cc 
jl c c. 

4 C.C 
i c c 
4 c c 

) C-C 

:4 c,c 
(5 C.C 


Intrapentoneal 


Died 21 daj9 
Died 18 
Died 14 
Died 12 
Died 16 
Survived 
Died 19 
Died 15 
Died 5 
Died 11 
Died 19 

Died 4 

Died 4 
Died 9 
Died 22 
Died 6 
Died 4 
Died 3 
Died 24 hours 
Died 13 days 
Died 10 
Survived 
Survived 
Survived 
Survived 
iDicd 1 
Died 3 
pied 9 
JSumved 
Survived 
Survived 
Survived 
[survived 
Survived 


day 

days 


Filtrate represents I - dilution of supernatant fluid of culture media, 
tCulturo In flftb transplantation 
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less than 100° C , or by th6 addition of normal serum or serum from patients 
with iheumatic fever, appeared to enhance the toxicity In all instances 
several days befoie death the heart rate of the animal was considerably 
loweied, frequently falling fiom a noimal late of 180 to 200 beats per mmute 
doivn to 100 beats pei mmute, as noted by auscultation A loss m weight 
was also observed if the animal survived over a week No instance of 
aithiitis was noted At necropsy, cultures from the heart’s blood were 
steiile Film clots iveie found in the heart cavity but no discernible lesion 
of the valves was noted, though obviously conclusions on gross inspection of 
these structures were invalidated by then small dimensions Microscopic 
section and staining with hematoxylin and eosin levealed no areas resembling 
Aschoff bodies Selective staining with the Unna-Pappenheim method was 
not done because nothing suggesting submiliary collection of plasma cells 
■was noted A slight cloudy swelling of the myocaidium was found m some 
of the specimens The toxic principle was appaiently not pioduced legu 
Idily by all shams found m throat cultures from iheumatic patients In sim 
ilai attempts m two other cases, entiiely negative lesults were obtained 
Negative results were also noted with the strains from two normal individuals 


DISCUSSION 

The question as to whether we weie dealing with a hue exotoxm is not 
definitely detemimed Expeiiments in produemg an antitoxin capable of 
protecting the animal m multiple proportions, were only partially carried out 
due to the large doses of filtrate necessary to establish this point The toxic 
property is rather small when the comparatively large dose is considered 
Its marked lesistauce to heat creates a resemblance to an endotoxin though 
the same property is manifested by Dick’s scarlatinal toxin The definite 
though vaiiable incubation period regularly observed is however more often 
noted with a true exotoxm The experiments of Herry indicated similar 
incubation periods with the use of material presumably containing an endo 
toxin 


SUMMARY 


1 Berkefeld filtrates of cultures of anhemolyhc streptococci isolated 
from the thioats (particularly the tonsils) of three patients with rheumatic 
fever w'ere lethal for guinea pigs m doses of 2 to 4 c c (representing 1 to 2 
e e of original culture fluid) This property was also noted m the cultures 
of anhemolytic streptococci isolated from the blood of a patient with subacute 
bacterial endocarditis Two other strains isolated from patients with rheu 
matie fevei and two from normal individuals did not produce toxic filtrates 

2 The action of the toxic filtrate was evidenced by a slowing of the heart 
rate m guinea pigs and death m one to two weeks with some strains an 
one to nine days with other strains Deterioration was noted after a num 
of transplants with a loss m lethal power Aschoflf nodules and arthritis wer 
not produced m the experimental animals 

3 The toxic principle, when present, was relatively weak m view of t 
comparatively large doses which were used 
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THE ENDOTHELIOID CELL IN ACUTE LBUCE3IIA* 


B\ R B Barton jM D , Boston ]\Ltss 


^HE significance of endothelial* and endothehoid cells in the leucemias has 
been the basis of considerable speculation ^\ltb veiy little substantial ei. 
poninental background It is known that in chronic myeloid leuceraia the 
absolute endothelial count is increased, this usually being asciibed to a con 
comitaut reaction of the endothelial system to the leucemic stimulus Further, 
a third classification of leucemias — the endothelial cell leucemias, — has been 
made The lattei, as reported, have all been more oi less acute in course, 
tlmically resembling acute leucemia of either coii\entioual type 

Undoubtedl} , the so called endothelial cell leucemia is a rare condition, 
although in all probability not so raie as the literature indicates The cases 
that have been reported are noteworth'V for the paucity of pathologic detail 
they present ^\ltll but one outstanding exception Ewaldt has reported a case 
of acute leucemia, with a rapidly fatal course in \\liich the predominant cells 
\vere distinctly endothehoid, — similar, indeed in every respect to those seen 
in the case outlined belo^\ He prepared excellent sections which showed definite 
extracapillarj budding of the atypical cell within the hone marrow This 
would seem to give it a place in the leucocyte series disregarding the obvious 
morphologic evidence, in fact, Ewald hinted that it might be an earlier form 
of myeloblast although he eventually classified it as erythroblast The Ewald 
case and the extraordinarily fine histopathologic preparations for which 
Ewald 13 responsible go far toward substantiation of the conclusions drawn 
from the following case 

CASE HISTORY 

On February 16, 1926 a man tbirtj six jears old was admitted to tko Hajnes Memorial 
Ho'^pital complaining of asthenia and rertigo of about ten dajs* duration Tho referring 
phjsician suspected diphtheria as there was a hca\y jclloi\ white membrane on tho hard palato 
and the left tonsil There were marked gastrointestinal symptoms — nausea vomiting and 
diarr hea with tarry stools The patient was obviouslv very ill being dyspneic and cyanotic, 

From the Evans Memorial. 

tEnald Otto Deutches Arch f kiln Med IS cxJll 
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and tossing' restlessly in bed His lips were pale, the mouth dry and mcrusted with sordes, 
and the facial color was gray with a distinctly yellowish cast Examination revealed little 
further The heart was slightly enlarged, and there were loud murmurs of the hemic type 
over all the valve areas The abdomen was negative A neurologic examination, which was 
done when a question of pernicious anemia arose, was essentially negative There was no 
demonstrable adenopathy, and the spleen was not palpable The patient remamed m the 
hospital seven days with a temperature oscillating between 101 2 and 102 4, and died on the 
morning of the eighth day with pulmonary edema and myocardial failure The only therapy 
given consisted of a prophylactic dose of 30,000 units of diphtheria antitoxm on admission, 
and a bquid diet Smears prepared from the membrane on the tonsil showed a de&iite Vin 
cent’s angina Necropsy was performed about five hours postmortem 

Gross examination of the tissues showed nothmg more than a pulmonary edema and 
dilated heart The cardiac tissue was of the “tiger lily’’ type, showing marked fatty degen 
eration There was no adenopathy beyond a very slight enlargement of the mesentenc glands, 
which were removed for section Microscopic examination of spleen, liver, bone marrow and 
lymph nodes showed typical leueemic infiltration in which the atypical cell of the circulating 
blood was predominant The bone marrow, which was pmk and liquescent in the gross, was 
taken from the shaft of the femur Unfortunately, it was not passible to demonstrate the 
direct proliferation of the cells from the bone marrow capillaries m a satisfactory manner 

The day following admission of the patient a blood count was done by the mterne A 
red count of 1,370,000 and a white of 2,000 was reported The differential count showed SO 
per cent of “lymphoid” cells Daily counts thereafter showed a tendency to lowermg of the 
white count, which dropped to 1,300 on the third day On Eebruary 27, the blood was exam 
ined m the Evans Memorial laboratories, the question of pernicious anemia having arisen 
At this time a red count of 1,350,000 and a leucocyte count of 3,650, of which 57 8 per cent 
were myeloblasts, was obtained The myeloblasts were entirely charactenstic, most of them 
yielding a percudase reaction with the Goodpasture stain The following r'ommg, five hours 
before the patient 's death, a second count was made The red count was very slightly m 
creased, while the leucocyte count had risen to a distinctly leucemic value of 29,950 Gomel 
dent with this rather remarkable change, the character of the predommant cell was altered, 
the myeloblasts which here formed only 23 5 per cent of the differential count, having been 
replaced by a cell classified as endothelioid wluch formed 46 per cent of the total count 

The endotheboid cell, which could not be sharply differentiated from the myeloblast m 
all cases, showed the following characteristics The diameter varied from 10 to 40 microns, 
the average bemg about 20 microns The outlme was irregular, in some cases showing a ten 
dency toward separation of cytoplasmic fragments, strongly suggestive of the megakaryocyte 
The nucleus was multilobulated, presenting a fine granular appearance characteristic of many 
early cells There were present from one to four nucleoli or plasmosomes In net a few 
instances the cell was polynuclear The cytoplasm stained deeply basoplulio and somewhat 
unevenly, a perinuclear zone being almost unstained with both Wright’s and Giemsa’s stams 
The granules were irregular in size, azurophilic to slightly basoplubc and showed a tendency 
to grouping and peripheral distribution The cells in many instances yielded a marked peroxi 
dase granulation with the Goodpasture stain As has been intimated, the morphology vane 
considerably, ranging from a type undoubtedly endothelial to one distinctly rojeloblastic. 
The leucemia was complicated by a marked anemia with many primary characteristics an 
tendency to aplasia 

It IS believed that the case above should be diagnosed as a premyeloblastic 
or endotbeloid, rather than an endothehal cell leucemia as bad been suggeste 
The evidence to support this contention is found both m the case repor e 
above and in the Ewald case The case described, on admission was distinct y 
that of aleucemic leucemia evidently of a rapidly progressive type 
accompanied by an anemia which was somewhat aplastic In view of 
two conditions the bone marrow may be said to have become exbauste 
have lost its power to a large extent, of both erytbro- and leucogenesis 
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Table I 


Blood Counts 


SEPT 23 



BEPT 23 

Erythrocytes 


1,350 000 

1 550,000 

Leucocytes 


3,650 

29,950 

Hemoglobin 


30% 

35% 

Color index 


11 

11 

Platelets 


130 000 

280 000 

D^fftrenUal Couni 

Ceils counted 


500 

200 

Lymphocytes, small 

18% 

10 5 


largo 

4 6<1, 

22 6 0 5 

17 0 

Plasma cells 


02 

15 

Maat << 


02 

0 

Eoamophilcs 


0 

0 

Polymorphonuclcara 

Endothelial 

1 mono 0 8 

54 

55 


trans 2 6 

34 

0 

Lymphoblasts 


02 

0 

Basophilic myelocytes 


0 

0 

Acidophilic “ 


0 

0 

Neutrovhihc 

hlyeloblasts 


48 

57 8 

25 
45 5 

EndothcUoid cells 


OC 

49 0 

Megakaryocytes 


06 

0 

Erj^roblasts 


0 

05 

In Abotf Difforfntuxi C(^nts 

Anisocytosis 

Marked, 

many megalocytes in both 


PoUulocytoaia 

Marked 

^^pmaary* type m both 


Polychromosia 

BeJSmto 



Kormoblosts 

3 


7 


No micro or megaloblasts 



hours before death the leucemia changed to the leucemic form, thus theo 
reticall> thrusting upon the exhausted bone marro\r already incapable of 
producing more than an extremely immature ceil, a tremendous strain This 
13 believed to have provoked the production of a cell earlier in the myelog 
onous senes than the myeloblasts and m all probability the parent cell of 
the myeloblast It is also possible that the endothelioid cell represents an 
abortive form not identical with any of the developmental foims in a myeloid 
senes In any event, jt indubitably represents an earlier form than has been 
hitherto recognized To substantiate these deductions Euald’s demonstration 
of the direct extracapillary proliferation of the endothelial cells of the bone 
marrow capillaries seems to give the lacking histopathologic evidence 

The findings above are not entirely unique The endothelioid cell has 
been further observed in far smaller numbers in two cases of rapidly fatal 
acute myelogenous leucemia, and at the height of an exacerbation of a chronic 
myelogenous leucemia m which myeloblasts were numerous It is suggested 
that it may yield sotcie prognostic significance 

In conclusion, then there is both direct and indirect evidence that there 
is present in the circulating blood under certain unusual conditions a cell with 
distmctly endothelial characteristics intermediate between the endothelial cell 
of the bone marrow capillaries and the myeloblast of acute leucemias 
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smears The complement-fixation test (Kolmer) was positive m all patients 
having syphilis The presence of brain tumor was proved at neciopsy The 
othei diagnoses were submitted by the clinical consultants 

RESULTS 

The results of this study are shown in Tables II to VII Table II contains 
a group of thirty-three apparently normal contiol specunens consisting chiefly 
of spmal fluids taken from patients under treatment for syphilis and from 
patients with other diseases probably not involving the central nervous system 
The range of the sugar content is from 60 to 90 mg These figures closely 
parallel those of Stowe, Spuihng and Maddock and aie much higher than the 
earber reports by the French woikers and by Foster 


Table II 


Normal Controls 


CASES 

CLINICAL DIAGNOSIS 

CELL 

GLOBULIN, 

SUGAR 

guinea pig 

COUNT 

GRADE 

MG 

INOCULATIOK 

1 

Suspected syphilis of the central 






nervous system 

0 

0 

77 


2 

Fulmonaiy tuberculosis 

0 

0 

70 

Negative 

3 

Sinusitis 

0 

2+ 

66 

i 

Carcinoma of prostate 

0 

0 

70 


5 

Mercurial poisoning 

6 

0 

75 


6 

Pneumonia 

0 

1+ 

83 


7 

Otitis media 

0 

0 

68 


8 

Syphdis 

0 

0 

90 


9 

Syphilis 

0 

0 

80 


10 

Syphilis 

0 

0 

80 


11 

Syphihs 

0 

0 

75 


12 

Syphilis 

0 

0 

72 


13 

Syphilis 

0 

0 

71 


14 

Syphilis 

0 

0 

68 


15 

Syphilis 

0 

1+ 

81 


16 

Syphilis 

0 

0 

77 


17 

Syphilis 

0 

0 

70 


18 

Syphdis 

0 

0 

73 


19 

Syphilis 

0 

0 

82 

Negative 

20 

Syphilis 

0 

0 

65 

21 

Syphdis 

0 

0 

66 

Negative 

22 

Syphdis 

0 

0 

73 


23 

Syphdis 

0 

0 

72 

1 

24 

Syphdis 

0 

0 

71 


25 

26 

Syphdis 

Syphdis 

0 

0 

0 

0 

82 

65 

Negative 

27 

Syphdis 

0 

0 

72 


28 

29 

Syphdis 

Syphdis 

0 

0 

0 

0 

74 

67 

Negative 

30 

Syphdis 

5 

0 

79 


31 

32 

Syphdis 

Syphilis 

0 

0 

0 

1+ 

73 

60 

Negative 

33 

Syphilis 

0 

0 

78 



0 £ 

The group including the various neurologic conditions (Table 
significance smee the range of the sugar content is between 47 and 136 tOo 
an average of 107 mg Cases 2, 3 and 4 technically should be classifie as 
cephahtis if the term is used in the general rather than in the restrict 
to cover cases of epidemic encephalitis lethargiea Case 11 is of par ic 
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THE DIAGNOSTIC VALUE OP THE SUGAE CONTENT IN THE CERE 

BEOSPINAL FLUID* 


By Alfred S Giordano, MD, MSc, South Bend, IndianaI 


*'^HE intensive study during the last few years of the chemical composition of 
the cerebiospinal fluid has yielded a great deal of valuable infoimation to 
aid in the dilfeiential diagnosis of certain obscure cases of biain tumoi, on 
cephalitis, poliomyelitis and various forms of meningitis It is my purpose iii 
this lepoit to emphasize the value and the limitation of the quantitative deter 
mination of sugai in the differential diagnosis of such conditions with special 
refeience to tuberculous meningitis 

In eases of pyogenic meningitis and tuberculous meningitis the sugar con 
tent ot the ceiebrospinal fluid is either zero or markedly diminished In cases 
of poliomj elitis, encephalitis and othei nonpurulent affections of the cential 
nervous system the glucose content is extiemely vaiiable (Table I) Some 
authois, notablj Poster and Cookson, have advanced the theoiy that the sugai 
content of the spinal fluid in encephalitis is i datively higliei than in poliomje 
litis This conclusion is not geneially accepted At piesent there still exists 
some confusion as to the range of sugai m the noimal spinal fluid 

I shall lepoit additional data on this r^uestion based on a senes of 127 exam 
inations ot spinal fluid , thirty-one were made in twenty-one cases of tuberculous 
meningitis and the remaining comprise a group of various normal and patho 
logic controls 

METHOD 

The Polin and Wu method, with precipitation of the proteins by the tuug 
Stic acid reagents, was used for the quantitative sugar deter minatioiis "When 
the sugar content was below 25 mg double amounts of filtrate were used or the 
dilution of the luiknown was made up to 12 5 c c instead of 25 c c , thus facih 
tatiiig the reading All nonpyogeiuc spinal fluids with a sugai content of less 
than 70 mg iveie inoculated into gpiinea pigs to determine the presence oi 
absence ot bacilli ot tuberculosis All globulin estimations were made by the 
Noguchi method using 0 2, 0 5 and 0 1 c c 


DIAGNOSIS 


The diagnosis of tuberculous meningitis in all cases reported vas con oho 
rated either by necropsy, bj- guinea pig inoculation of the spinal fluid oi by 
both, and in a few instances the bacilli of tuberculosis were demonstrated m 
smears This method, hoi\evei, was not depended on for obvious reasons h' 
the cas es of pyogenic meningitis the diagnosis was proved by cultures and 

•Read before the resident and ex-resIdent physicians of Mayo Clinic October 13-^ 
tFrom the South Bend Medical Laboratory 
Received for publication January 29 1927 
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Table m 

Vaeious Nedrolooic ArrEcnoNS 


OASES 

CUKICAL DIAQNOSIS 

CELL 

GLOBULIN, 

SUGAR 

GUINEA PIG 


GRADE 

ilQ 

INOCULATION 

1 

Bram abscess 

0 

0 

718 


2 

Acidoajs (acute eateritis) 

20 

4+ 

109 0 


3 

Uremia (ncphntis) 

6 

1+ 

136 0 


i 

5 

ilcniDgism (pyehtia) 

MeniBgism (typhoid fever) 

0 

4 

o“ 

110 0 
710 


6 

Heaiagi^m (enteritis) 

5 

1+ 

70 0 


7 

Memngism (enteritis) 

1 

0 

60 5 

Negative 

8 

Cerebral hemorrhage 

30 

1+ 

610 

Negative 

9 

(^rebral hemorrhage 

0 

0 

80 0 


10 

Cerebral hemorrhage 

• 

1+ 

90 0 


11 

Cerebral hemorrhage 

3170 

1+ 

52 0 

Negative 


ISO*** 

0 

47 0 

Negative 

12 

Intracranial hemorrhage 

22 

44- 

80 0 


13 

Brain tumor 

0 

0 

65 0 

Negative 

14 

Brain tumor 


0 

72 0 


15 

Tetanus 


0 

77 0 


10 

Tetanus 


0 

83 0 


17 

Traumatic injuiy of head 


0 

90 0 


18 

Epilepsy 


0 

70 0 


J9 

Epilepsy 


0 

86 0 


20 

Psychoneurosis 


0 

86 0 


21 

Psychoneurosis 


0 

88 0 



Hanic depression 


0 

90 0 


23 

Hydrocephalus 

40 

4f 

75 0 


24 

Neuntis 

ICO 

4+ 

106 0 



*Ked blood cells 
• Four days later 


Table IV 


SvpHiws or THE Central KErvous Systbu 


CASS? 

CLINICAL DIAGNOSIS 

CELL 

COUNT 

QLOBUUN 

GRADE 

SUGAB 

UO 

WASSERMANN 

TEST 

(solueb) 

1 

Gastric crisis 

SO 

3+ 

82 

4, 4, 3, - 

3 

Tabes dorsalis 

20 

1+ 

70 

4, 4 4 - 

3 

Tabes dorsalis 


2+ 

75 

4 4 4,- 

4 

(Charcot joint 

130 

4+ 

50 

4, 4 4 - 

5 

Juvenile tabes 

00 

3-J- 

63 

4 4, 4, 4 



20 

3+ 

52 

4, 4, 4, 4 

0 

Paresis 

77 

- 

66 

4 3 1,- 

7 

Tabes dorsalis 

10 

1+ 

66 

- 

S 

Paresis 

25 

3+ 

GO 

4 4 4,- 

9 

Paresis 

08 

if 

74 

4,4 4,- 

10 

Paresis 

8 


67 

4 4, 4, 4 

11 

Tabes dorsalis 

45 

u 

63 

4, 4, 4 - 

12 

Syphilis (treated) 

8 

1+ 

70 

2 2 1,- 

13 

Wnst drop 

35 

2+ 

75 

8, 2, 2, - 

14 

Gastnc crisis 

25 

1+ 

85 

2 1, — , — 

15 

Tabes dorsalis 

SO 

1+ 

65 

4 4, 4, 3 

16 

Tabes dorsalis 

G1 

1+ 

86 

4 4,-,- 

17 

Tabes dorsalis 

110 

4+ 

58 

4, 4, 4, 3 

IS 

Suspected syphilis 

100 

1+ 

n 

4, 4, - 

19 

Paresis 

10 

1+ 

70 

2 1 


tei€st since tlie sugar content is wjthm the range of tuberculous meningitis it 
has all the other characteristics clear spinal fluid with a high cell count 
(3,170 for each cmm.), 1+ globulin, negative culture and no bacteria demon 
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strable m the smear The clinical findings, however supported the presumptive 
diagnosis of cerebral hemorrhage or thrombosis and were further corroborated 
by the subsequent improvement of the patient and the negative result of the 
guinea pig inoculation for bacilli of tuberculosis This is the only instance in 
this series of cases in which a diagnosis of tuberculous meningitis based on the 
low sugar content would have been cironeous But is it sufficient to demon 
strate the need of additional data on the subject 

The group of patients having neui-osjphilis (Table IV) is easily distin 
guished from those having meningitis because of the positive Wassei-mann test , 
the sugai content is well within the normal range The small gioup having 
purulent meningitis (Table V) shows absence of sugai or veiy low sugar eon 

Table V I 


Tobehculoiiq Memvcitis 






1 




CASE 

CUNICAL DUQSOSIS 

CELL 

COUNT 

GLOBUUV, 

GBaVUE 

; suo\H 

VIO 

[ BACILU OP 

: tubeucolosis 

IVOCUIATIOlf 

: REJLirLS 

1 

Tuberculous mcciagitis 

1C5 


28 


4 

Necropsy 


(four dfl>3 later) 

: DS 

1+ 

22 

- 

1 4 

; Necropsy 

2 

Ondetemuned 

1 33 


0 

- 

4 

1 

3 

Pohomyehtia 

! 248 

I ^ i 

10 

- 

4 


4 

Puerperal sepsis 

: 430 

4+ 1 

V 

- 

4 



(two days later) 

1 430 

4+ ' 

23 

- 

4 

hecropgy 


(fiio days later) 

320 

4+ 

-2 

- 

4 

5 

Tuberculous meoingitis 

500 

4+ 

5 

+ 

4 


Q 

Tuberculous mcuiugitia 

101 

if ' 

f> 

- 

4 


7 

CJndeterziimed i 

278 : 

2+ 

37 

4 

4 


& 

Ucmngitis i 

« j 

1+ 

40 

- 

1 


D 

l^iberculous oieuiagitis 

120 

2+ 

0 

4 

4 

Necrop<»y 

10 1 

Pulmonary tuberculosis 

6 I 

1+ 

31 

- 

4 

11 1 

EscephaUtis 

192 

1+ 1 

18 

" 1 

+ 1 


12 ' 

Brain abscess 

180 

4+ 

5» 

4 

4 


13 

Basal meningitis 

97 

3+ 

00 

- 

4 



(Ato days later) 

230 i 

2+ 

55 

- 




(ton dajs later) 

230 

3+ 

43 

4 



14 

Subacute endocarditis 






Necropsj 


(postmortem) 

18 

14 

5 

; 

4 i 

15 

Influenza 

400 

24 

11 

- 



16 

Pyloric stenosis 

300 : 
70 i 

24 

14 

23 

00 

- 

4 i 

Necropsy 


(three dajs later) 

90 

34 

48 


4 ; 


17 

(eleven days later) 
Encephalitis 

90 1 
42 1 

24 

1+ 1 

31 

25 

4 i 

i 

Necropsy 

18 

Poliom) elitis 

45 : 

24 

0 

” 



10 

Meningitis 

140 

24 

25 




20 

Tuberculous meningitis 

110 

34 

19 




21 

Tuberculous meningitis 

65 

100 

34 

34 

20 

8 

4 

4 

4 

Necropsy 


All cultures negative 


tent and js differentiated from those liaMnff tuberculous meningitis bj the dem 
onstratiou of the causative bacteiia either bj smear or culture 

Cases of poliomyelitis and epidemic encephalitis (Table V) aie placed in 
one group, the sugai content shows no differential \auations 

There were twenty-one proved cases in the group diagnosed tuberculous 
meningitis (Table VI) The sugar content ranged from 0 to 60 mg This figure 
IS higher than has been reported This may be due to the fact, however, that in 
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Cases 13 and 16 the lumbai punctuie was done five to ten daj's befoie an\ 
clinicdl signs of meningeal iriitation became appaient, but as the disease pro- 
gicssed the sugai content giadually fell to a low level It is of particular in 
teiest to note the peieentage of eiior in the clinical diagnosis on the admission 
of these patients to the hospital, but in most instances the clinical findings veie 
too indefinite to diagnose them otherwise 

SUMAI IRY AND CONCLUSIONS 

The data collected in this study coiroboiate lecent studies on the sugar con 
tent of the spinal fluid The noimal range is piobablj'^ between 60 to 90 mg 
for each 100 c c of fluid The piesent data offer no differential points between 
poliomyelitis, encephalitis, hi am tumor and other nonbacteiial affections of the 
central nervous system The sugar content, however, easily distinguishes them 
from meningitis While the sugar content in cases of tuberculous meningitis 
mav be in the same range as in ease of puiulent menmgitis, it is geneially 
higher and seldom zero The distinguishing point, however, between these two 
important groups lies m the demonstration of the causative organism either by 
culture 01 smear and this is usually easily accomplished in the eases of punilent 
meningitis 

In cases of tubeieulous meningitis the spinal fluid is usually clear and the 
cells are mostlv hmphocvtes while in the presence of purulent meningitis tlie 
fluid IS usually cloudy and the polymorphonuclear leucocytes are the predom 
mating cells The cell count m cases of tuberculous meningitis is seldom higher 
than 500, while m cases of puiulent meningitis it is seldom lower than 500 In 
my series it has been show n that the spinal fluid yields diagnostic data long be 
foie definite clinical signs of meningeal irritation become appaient and when 
these aie added to the clinical history the diagnosis is definite 

The sugar concentration of the cerebrospinal fluid is of valuable diagnostic 
significance m the diffeiential diagnosis of diseases involving the central nervous 
system 
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THEBE PHASES OP WASbEEJHVNN TECHNIC ASSOCIATED 
CONSIDEEATIONS A COMPARISON OP ANTIGENS, AND 
A METHOD OF TITRATING AND ESTIIUTING 
POSITIVITY OP A SERCM* 


B\ Mah\ H Swav AI D Chicago, III 


p\nT I 

'^HERE are three phases of \\ assiiuunnn work which we wish to discuss 
briefly First, associated consideratioiib secondly auti^eus and thirdly, a 
method of titrating positivit> of a serinn 

Of associated cousideiations there are a number of factors that are desert 
mg' of some emphasis and can well be frequently reiterated 

The care of glassware is of first importance Ihc glassware used for 
Wassermann woik should be kept b> itself and used foi that department only 
It IS well to soak new unteual oveinight in 2 pei cent h\drochloiic acid, but 
It should be most thoroughly rinsed afteiward and iHoued to stand oyernzght 
m water, and then rinsed again befoie drying foi use 

lu the routine cleaning of glasswaie acid preparations are not desuable 
and no form of soap need be used if care is tal en Fipettes can be placed in 
a tall jar of distilled water immediately ifter use The distilled water is 
rather better than tap watei in keeping awa\ the giayidi film which tends to 
form in the lumen of the pipette The Wasseinnun tube-j 5:hou)d be emptied 
as soon as the test is completed, rinsed out ind filled yyith water Then the> 
can stand until a conyeuieut time foi cleaniug The tubes ciu he per 
fectly cleaned bj using plain hot yrater and a stiff lod with a cotton swab on 
the end The cotton can be frequently changed yyhere there are manj tubes 
The inside of the tubes should be thoroughly rubbed then rinsed aud dnmed 
and put to di^j iii the oveu A finer yvirc with a bit of cotton is comement 
for cleaning the inside of the pipettes After w islnng they maj be finally 
rinsed in distilled yyater 

It is desirable to use plenty of pipettes and a ficsh one for eycry serum 
The next point is in regard to complement Uuifonn diet for the guinea 
pigs such as oats ha>, carrots, some gieens as lettuce or dindehons it they 
are available, helps to make satisfactorj complement The food giyeii the 
fUinea pigs must be in good condition Partially decayed giecns or cairots 
will make them sick The guinea pigs should haye no food the daj thej are 
bled for complement Complement taken from a gmnes pig with s full 
stomach often is low m actiyit> and frequently giyes a cloudy endpoint in 
titrat ion Seyeral tubes will not clear quite completelj, and as a result an 

before the Illlnola medical Laboratory \ssoclatJon at Quinc} Illhiol5 Maj 19 19 s 
Received for publication Noi, Zfi 19 6 

From the Serolofflc Department of the Vatlonal Patholoelcal l^boratorj Chicago III 
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inaccuiate amount of complement is used in the senes All woikeis know 
that the kind and amount of complement used in the test has impoitant bear 
ing on lesults Inasmuch as complement \aiies in activity and lu its abiht> 
to be bound by the syphilitic leagin and antigen complex, the use of a gioup 
seium becomes a leal necessity Almost eveiy woikei with a little caie can 
ariange to use seium fiom as many as three guinea pigs, a fan amount fiom 
each one 

Often serums aie sent to us foi the Wasseimann test and the sendei takcb 
the precaution to heat them before sending, indeed heats them a half bom 

^ nr 

tS HS as t.H f,!/ (.If tv CV tv Aif AV tv tv tV AV 



Chart 1 


Charts 1 and 2* — Patient A was a phjsiclan who had a sore on his thumb 
weehs duration when he came to the laboiatory Dark-fleld ex.amlnation of nl„„red 

the sore showed the presence of the Treponema pallidum Secondaries had not jet app 
The Wassermann reaction was stronglj posltKe titrating 11-pIus The patient was b 
German arsphenamine 0 6 gm Jan 13 and 18 1922 He had se\ere reactions alter 
injection but desired to continue and lecelved 0 4 gm Jan 21 and 0 2 sm Jan - , qj 
was so ill after these injections a change was made to neoarsphenamine and he tece 
gm on Jan 28 and Peb 1 From Feb 1 to April 25 he had injections ^eat 

weekly^ oi ten-daj intertals Blood for the Wasseimann was withdrawn ,,pra 

nient until Feb 8 then at \arled intervals as according to Chart 1 Tlie patient w p,. 
tive April 14 and llaj 20 Vfter May 20 the paUent did not return 13 plus 

treatment until Julj 31 The Wassermann at that time was stronglj positive mrai a , ^ 

as shown in Chart 2 Beginning Aug 7 ten injections of Geiinan saltarsan were b 
follows Aug 7 14 21 0 4 gm Aug 27 ind Sept 8 0 5 gm Sept 15 0 4 gm 
patient was >=0 ill after this injection one week was omitted Sept 27 I’n had 0 4 gn 
he was so ill a week was omitted Oct 11 he leceued 0 3 gm and Oct 0 - » 
had such severe reactions after these injections salvarsan was discontinued ti®„‘ jan. 22 
using mercurasol which he tolerated well and he had two injections a week ei 


1923 the Wassermann was again negative iserinann 

The patient rested from treatment and did not return until Maj 31 The 1 a ^jpnie 
was positive titrating 12-plus He then received mercurasol injectlms over l-L avasserniaa'i 
weeks He developed a sensltlvitj to it and ceased treatment until Oct 12 n neosal 

was positive titrating 6-plus at that time Oct. IS he had an InjMtion of y-aged be 

varsan and Nov 3 0 6 gm He was very sick after both injections and there 

cause he tolerated treatment so pooilj His treatment since has been dt-sui j , 
has been no Wrasseimann test. The curves of titration are shown in Chans 


cause he 
has been 


•Charts 1-10 — The plus values represent the amount of positlvltj sho 
on the dates appearing at the top of the chart 

For explanation of the reckoning of positivitj see Table in Part 111 those date! 

The figures and letters below the dates show tlie drug and dosage u 
and between them 

S = Salv arsan. 

N = Neosalv arsan 
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The value and euatom of the fifteen minute unctivating penod needs to ap 
pear often in pnnt so that it maj be 'verj generallj recognized as the proper 
procedure 

We hare done a good many Wassermann tests on serums in ivhich the 



native amboceptor was absorbed in one portion and not absorbed in the other 
We prefer the results obtained nhen the natne amboceptor is absorbed as a 
routine measure The Kahn* method is very simple and effectire A drop of 
the washed cells is added per cc of serum The tube is shaken alloned to 
stand ten minutes at room temperature, then centrifuged 



868 


THE JOURNAL OE LABORATORY AND CLINICAL MEDICINE 


The last point of associated consideiations to be considered has to do 
with ainboceptoi and eoipuscles 

When corpuscles aie obtained from an abattoir it may happen that a 
supply may be obtained which is extiemely difficult to hemolyze When the 
complement is titrated the result is A^eiy poor, too much complement being 
required, and the trouble may appear to be the complement when in reality 
it IS the corpuscles Fresh corpuscles should be obtained 

A 2% per cent suspension of corpuscles, just half the oiginal 5 per cent 
suspension, is a very satisfactory percentage We prefer the 2 % pei cent to 
the 2 per cent recommended by Di Kolmer in his test because the extra 
per cent gi\ es just a little more color and body to the mixture If one sensi 


CM* 

^ 30 

9 Iff JO 

MJJ 

. 


.Jr* 

45 

*fs MS vs vs 

- utt it/ k/t it/ 

i/* 




Chart 3 — Patient B had a sore throat of seveial weeks duration and the erupt! , 
secondarj sjphilis when the Wassermann was done Oct. 26 1922 The test tVM s 
posItUe with a titration of 22-pIu3 A series of six Injections with German arspn ^ 

was elten with 0 4 gm dosage beginning Oct 26 The patient had severe 
the saKarsan and the treatments were discontinued between Nov 20 and , j? ten ila) 
Jan 4 1923 a course of neosalvarsan dosage 0 6 gm was given at weeklj or 
Intervals until Feb 26 The Wassermann was negative on that date patlenl 

mine a series of about ten mercurasol Injections was given From the beginning me v 
took protlodide of mercury by mouth 

The curve of titration Is shown In Chart 3 


tizes the cells it is necessaiy to add all the eoipuscles that are to be used a 
once to the given volume of amboceptor and mix thoioughly For instance, 
if one IS going to add 100 c c of corpuscles to 100 e c of amboceptor an i 
stead of doing it all at once, pours 50 c c into the amboceptor, is then ca 
to the telephone, letuins and adds 50 c e moie, the first 50 c c will “ ^ 
most of the amboceptor and there mil not be much left for the next o 
The result mil be a mixtuie caiiying dead wood When it is added to 
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Wassermaim tubes, aud they come to the reading, there are apt to be false 
po 3 iti%es and false anticomplemeutary results If the natne amboceptor has 
not been previously absorbed in the serum some tubes u ill has e enough per 
haps to take caie of the extra cells aud some may not and there may be irreg 
ular results For an example of this a technician once came to me who had 
been having trouble ivith his Wassennanns because he had been adding his 
corpuscles a few at a time to the amboceptor If the cells are not sensitized 
and the amboceptor is first added and then the corpuscles the tubes should 
be shaken immediately so that the corpuscles may be eienly loaded with the 
amboceptor and unbound complement When the sensitized cells are pre 
pared, a half hour at room temperature is sufficient time for the mixture to 
stand before use 


PART II 

Because of the important place that antigens hold in the Wassermaim 
test we are presenting the result of some w ork w itb various antigens in tu o 
sets of five thousand cases each 

First, Ave wished to observe hou Dr Kolmer s antigen as prepared m Ills 
own laboratory, compared with the usual other three antigens, the oholes 
terolized, the plain alcoholic and the acetone insoluble as employed m the 
four hour loe box fixation 

Secondly, we desired to compare a group of three antigens prepared by 
Dr Kolmer 3 = method, but ivithout the use of the shaking machine with the 
three types of antigens of the first set 

The Kolmer antigens of the second group were prepared after Dr Kol 
mcr s teohnie with the exception that neither the Solixlet noi the mechauioal 
shaker ivere used One was made from Difco heart muscle powder, the other 
tivo from a mixture of three dried beef hearts for each antigen 

While our experience shows that all antigens fix to a somewhat greater 
degree in the eighteen hour lee box fixation this tvork w as a comparison of 
antigens wuth the four hour fixation 

The proportions used in the test were one half the original Wassennaun 
quantities as follows 

Total volume 2 0 c c 

Serum 0 1 c,c and 0 05 c c portions m test and 0 1 c c and 0 2o c c in serum control 

tubes 

Salt 0 5 c c 

Aatigcns, complement, amboceptor and corpuscles so diluted as to use 0 j c c cacb 

Sera nero inactivated fifteen minutes at o5 C 

The native amboceptor was absorbed by adding ooc drop of a ashed sheep a ccUa 
to each 1 cc of scrum, allowed to stand not more than ten minutes at room temperature 
i^d then centrifuged 

The antigens in the first senes were 01 per cent cholestennized antigen 
Dr Kolmer's antigen prepared in lus laboratory, plain alcoholic antigen 
made similar to the Neymann Gager* method, and tlie acetone insoluble prep 
aration Those used in the second senes were the same t> pe as the first wth 
the exception that the Kolmer antigen At as not prepared in hxs oiru labora 
tory but as previously stated The titration of antigens was similar to the 
Kolmer* method and ten units were used in the test Pour antigen control 
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tubes weie used with two, thiee, foui and five times the stiength employed m 
the test 

Complement was pooled from thiee guinea pigs It was titrated by using 
1 to 20 dilution, beginning with 0 08 e c and increasing 0 02 c c each tube as 
0 08, 0 10, 0 12, etc , through 12 tubes The titration was incubated one hour 
at 37° C and two full units used for the test measured as follows if the tube 
just cleared, in which two units of undiluted complement would be reckoned 
as 0 016 c c pel tube, then 0 017 c c one point farther was used per tube in 
the series 

Ice-box fixation was four hours 

Two units of amboceptoi were used according to titration A uniform 
title was employed and each new amboceptor was titrated against the pre 
Mous one 


111 ** - 

J3^ JO W J/ SJ If 
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Chart 4 — Patient C had the rash of the secondary stage of syphilis at J*'® Volfiilng 
first Wasserniann ^^as made March 23 1923 The reaction was strongly poslthe 

20-plus He r\as given neoarsphenamlne 0 6 gm for the first two Injections then JJ J s 
at weekly Intervals until May 11 He used mercuric ointment Inunctions about ^ 

day from the first week until Ma> He also took the protlodide of mercury bj , i-o 

Ing himself to the point of saturation After May he took no more neosalvarsan “uuid 

stopped the Inunctions He continued taking mercury by mouth as much as ne 
tolerate until September On Sept. 24 the Wassermann was negative He continue 
use of mercury until February 1924 Since then he has had no treatment of any ki 
his Wassermann has remained negative 

The curve of titration is shown In Chart 4 


Five pel cent washed sheep’s cells were used in the fiist senes and 
pel cent in the second series A suitable packing of corpuscles was obtaine 
with our centrifuge by twenty minutes on speed one The cells were seiisi^ 
tized The corpuscle suspension was strained through gauze before a in 
to the amboceptor 

Incubation was one-half houi in the water-bath at 37° C 
There were the usual positive and negative controls, using a modera e J 
positive serum for the positive control 
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Those tests which gave a one-plus or a very weak two-plus with the cho 
lesterolized antigen only, were not inclnded in the percentage of positives 
Tables I and II show the percentages 


Table I 



TOTAL 

POSITIVES 

01% 

CHOLESTEROLIZED 

KOLMER 

PLiVIN 

ALCOHOLIC 

ACETONE 

INSOLUBLE 

1st series 

1517 

1512 

1471 

1283 

1042 

5000 tests 

30 31% 

30 24% 

29 42% 

25 66% 

20 84% 

2nd series 

1386 

1385 

1080 


826 


27 72% 

27 7% 

21 6% 

I 23 8% 1 

16 52% 


Tabte II 



0 1% 

CHOLESTEROLIZED 

KOLMER 

PLAIN 

ALCOHOLIC 

ACETONE 

INSOLUBLE 

1st series 

1512 

1471 

1283 

1042 

1517 positives 

99 67% 

96 96% 

84 57% 

68 68% 

2iid senes 

1385 

1080 

1190 

826 

1386 positives 

99 92% 

77 92% 

88 85% 

59 59% 


The most unitoi m results were given by the 0 1 pei cent cholesterolized 
antigen Di Kolmei ’s oivn antigen, obtained from him, compaied favorably 
with the 0 1 per cent cholesterolized product, but Kolmer’s antigen prepared 
aftei his technic did not give as good results 
Theie was considerable vaiiation between the antigenic value of Dr Kol 
mer’s own antigen and those made aftei his technic without the use of the 
Sohjdet or shaking machine The omission of the mechanical shaker was the most 
obvious cause of variation, and differences in the value of the powdered niascle 
may also have been a factor A third source of variability may have been the 
acetone insoluble lipoid portion of the Kolmer preparation, since there is 
often consideiable differences in the antigenic value of the acetone insoluble 
antigens 

It has been brought to our attention that other workers confining them 
selves to the Kolmer test may be using an antigen which is not of uniform 
sensitivity in comparison with Dr Kolmer’s own preparation For instance, 
seveial times we have had an opportunity to test a seiuni upon which some 
other serologist using the Kolmer technic alone returned a frank negatne 
lepoit In each case, our results were four-plus positive with three antigens, 
including a Kolmei prepaiation of the second series The positive reaction 
agreed with the clinical findings In one case, a third laboratory using n 
group antigen system returned also a four-plus positive 

If a worker confines himself to one antigen he may be using one wi i 
less antigenic value for some time without really knowing it unless he has 
some means of checking his lesults The titration figuie is not always a sure 
indication of the sensitivity of an antigen , 

In one of Dr Kolmer’s antigens prepared in his laboratory, ten uni 
were represented by a dilution of 1 to 220 In another one ten units were 
represented by a dilution of 1 to 320 Both were sensitive A Kolmer prep- 
aration of the second series titrated under the same conditions with 01 P® 
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cent eholesterolized antigen, using the same positive sera ga\e a four plus 
reaction in a dilution of 1 to 2500 while the eholesterolized gave a four plus 
in a dilution only as high 1 1000 }et the latter antigen was far more sensitive 



in the routine tests The anticomplementarj titration showed both antigens 
onlj slightlj antiooraplementarj in a dilution of 1 5 

Since different kinds of antigens vary in antigenic value and one given 
tjpe of antigen maj varj as prepared m different laboratories or as pre 



874 


THE JOUHNAL OP LABORATORY AND CLINICAL MEDICINE 



pared by the same individual at diffeient times, and sinee the titiation S 
does not always give complete information as to the sensitivity of an 
we incline to the view that the use of group antigens is a materia 
checking the antigenic value of an antigen and in producing more uni o 
reliable 'W'asseimann lesidts 
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PIBT UI 

Hiere are tliiee quintitatnc methods for titrating positmty of a Was 
sermann reaction First, by usnig graduated amounts of serum and a fixed 
amount of ooniplement and antigen This is the usual procedure Second, 
In using graduated amounts of antigen and a fixed quantitj of serum and 
complement Third bj using graduated amounts of complement and fixed 
portions of serum and antigen This last method is the one ne followed 
Biouniiig and lIcKenzie * ’ aie partieulaih associated inth the use of 
graduated portions of complement nitli fixed quantities of serum and antigen 
111 their routine tests tliev used three amounts of complement 2 4 and 6 units 


Vi 'Wh eu«. 

<Jl5 Sa 70 37 u IS i a? ^ W »7 T* 
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Chart 9— Patient H was un old ca e of sxphlUa that had recehed other cotjrsas of 
treatment He >\a3 sent to the IaborAtor> (or a course of arsphenamine anl neoarsphena 
mine injections He had fourteen Injection, at weekly intenals The dosea were as fol 
lows Jan 3 and 30 0 4 gm German saharsan Feb 0 0 6 gm Feb 1$, 0 9 gm. 

German neosalvarsan Feb 0 0 4 gni sahursan Feb I March S 13 and 0 0 9 gm 

nooaraphenandne ifa«ch 27 0 i gm saharsan VrrII 3 0 a jtti neosalvarsan VprtI 10 
17 and 4 0 4 gm salvaraan The blood for the Wassermann was wlthdrawa before each 
injection The curve of titration la scon In Chirt 9 


w 


If 
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Chart 10 — Patient I was an oil cas of avphllls that had received other courees 
of treatment He waa sent to the Jaboratoo \prl) 10 19 3 for a course of t®” Injec 
ttons of saKarsan The Wasserniann was strongl) positive litralinj? 8 plus 0 4 gm German 
arsphenamine was given at weekly Intervals with one exception The treatment May 8 was 
omitted The blood for the Wassermann was withdrawn before each Injection 
The curve of titration Is seen in Chait 10 


Dr Kolmer ® m discussing Brouniiig and McKenzie s inetliod states ‘it was 
len satisfactory and with a few modifications not iiuoiving the essentnl 
principles, j lelded good results lu his hands ’ He also states * that the mam 
ndiantages are the stnctlj quautitatne character of the test and the possibdit\ 
of exammin" anticomplemenfarj seia the mam disadvattfaga are the expense 
iniohmg the use of large amounts of complement serum where raanj sera arc 
to be tested and difficulties in reading permitting ^a^at^ou due to personal 
equation " We would mention one other objection in regard to using increas 
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ing doses of complemeut, the fact that one is also using considerable amounts 
of variable biologic mateiial 

This method ^\as of luteiest to us, however, because it could be made a 
simple pioceduie and the vay the complement vas used, the leckonmg of the 
degiee of positnity appealed to us logical and easy 
We applied the method in the following mannei 

In each tube was placed 0 1 c c of seium and the solution containing ten 
units of antigen To each tube was added lespectivety, two, four, six, eight, 
ten and twehe units of complement, six tubes being often sufficient Tuo units 
ot complement weie taken as the standard When these tubes came to the read 
ing, it just two units of complement weie completely bound by the syphilitic 
reagin and antigen complex that repiesented a foiii-plus positiye If four 
units u ere completely bound that represented an additional foui-plus, making 
a result of eight-plus If for instance, ten units were bound the results would 
be recorded as twenty-plus If only fifty per cent of tube 5 was bound the 
positivity was reckoned as eighteeii-plus instead of tiventy-pliis 
Table III shows the method more graphically 


Tvble III 



TUBE 1 

TUBE 2 

TUBE 3 

TUBE 4 

TUBE 5 

TUBE b 

Seium 

0 1 c c 

0 1 c c 

0 1 C C 

0 1 c c 

0 1 c c 

0 1 CC 

Antigen 

10 urutb 

10 units 

10 units 

10 units 

10 units 

10 units 

Complement 

2 units 

4 uiuts 

0 units 

8 units 


12 units 

Amount of 
positu ity 

4 

S 

12 

16 

20 

24 


It is necessary for the seiologist to use a uniform method of titrating 
complement, a uniform antigen and a uniform length of fixation period for all 
titrations of one given case In our senes the plain alcoholic antigen was 
employed because ue wished to use an antigen generally recognized at the time 
the work uas begun, as gmng good average results 

The general lure of procedure and titration of complement in the acconi 
panying cases was the same as outlined in Part II The plain alcoholic antigen, 
as described in Part II, and tour-hour ice-box fixation was employed The 
complement dose was added with a 0 2 c c pipette graduated in one thousandths 
and salt was added to make 05 cc uhich rvas the complement volume per 
tube 

Some of the results of this work are presented in the accompanymg charts 
The details of treatment are given in the eases only during the period tlie 
titration cnrve apireaied of interest The first six charts illustrate the titia 
tion curie in cases of early syphilis 

If the blood wms procured before the first treatment and also before the 
second treatment, a rise nr positivity was often apparent as shown in Chaits 
1 and 2 There was usually an abrupt descent of the curie after two or 
three salvaisan injections Then there was a period of two, three, four or 
more treatments iihen the curve showed little change and this period ivas 
followed usually bj a gradual descent to a negatiie reading 

The results in patients with late or latent syphilis, either untreated or 
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preMousIj treated, were not so satisfactoij Charts 7 8 9 and 10 represent 
this type of case 

Chart 7 patient F uas a case uho had ne\er lecened any previous 
treatment The result indicated a general dounuaid trend and uas better 
than m the other three cases Tho aJI shoned i fluctuating response m the 
early stage of the injections and then i continued fluctuitmg itsult or a 
tendency to remain without much change fitiations 8 9 and 10 ga\e no 
indication of becoming negative The curve in Chait 10 at the end of a 
course of salvarsan was higher than at the begmniiv 

A number of reasons mav be suggested for the fluetniting curve in the 
old, persistently positive case First vinabilitv in dosage and changes from 
one drug to another Second the omission of a tit'itment as between October 
10 and 24 in Chart 8 and betuceu Mav 1 ind 15 in Chart 10 In both there 
was a rise m the curve Again the svphditic rea^in mnv var> m its i espouse 
to the treatment, jieldmg temporaiih then undeigo a readjustment, follow 
mg somewhat the swing of a pendulum It also mn be paiticuhil> sensitive 
to differences la complement Fimlh tin Indrogcnion content of the salt 
maj be a factor in variation 

When there was a marked fluctuation in tin. tifiation curve tor no apparent 
reason, the titration uas repeated to veritv the result 

SUMil VR\ 

PART I 

Some routine features in connection with Wassermiuu technic can often be 
reiterated to advantage 

PART 11 

1 Dr Kolmer s antigen as piepaied in his labontorv compaied favorablj 
With the 0 1 per cent cholesterolized antigen with the foui hour ice box fixa 
tion and was consideiablj more sensitivt than the plain alcoholic and acetone 
insoluble antigens 

2 The three antigens prepared after the Kolmer technic without the use 
of the mechanical shaker showed mucli less autigeme value than the Kolmer 
antigens prepared m Dr Koliuei s laboi atorv 

3 Tho most obvious cause of variation was the omission of the mechanical 
shaker Other factors mav have been differences in v duo of the fioudered nuis 
cle and variability in the acetone insoluble lipoid portion of the preparation, 
since acetone insoluble antigens are known to vaiv nnrkodh m seiisitivitj 

4 Inasmuch as antigens do varv ns prepared in diffeieut hboratones and 
since the titration figure does not alwavs give complete inform ition as to the 
sensitivitj of an antigen the use of group antigens is an aid m checking the 
antigenic value of a given antigen and in pioducing reinble ^\assennan^ 
results 

P VRT nt , 

1 The method of using fixed amounts of serum and antigen respecfivelj 
and of uniformly increasing tlie doses of complement tvso units through a senes 
of tubes offers a simple wav of titrating the positivifv of a serum 
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2 The reckoning of positivity is made an easy procedure by adding four 
plus to the positivity of a serum foi every additional two units of complement 
which are bound by the seium and antigen complex 

3 The titiation cuives compiled thiougli the tieatment of a senes of 
cases showed moie unifoim and satisfactory results in the case of eailv sypli 
ills than in the old case eithei previously untieated or treated 

Note We desire to express oui appreciation to Dr Josiah J Moore, tlirougli ntose 
courtesy and geneious assistance these cases aie presented 
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METASTASIS TO THYROID GLAND PROM ENDOTHELLvL MYELOMA 
OP BONE, RAPID REGRESSION RESULTING PROM 
ROENTGEN-RAY TREATMENT 


By Lload P Graver, M D , New York Gita* 

^ I ^HE case lepoited below has several unusual features An interesting prob 
lem 111 diagnosis was presented, because the jiatient had an arm amputated 
for supposed peiiosteal sarcoma m one hospital, and an operation done on 
the thyioid in anothei hospital for supposed carcinoma of the thyroid, and 
came to Memorial Hospital with a large mediastinal tumoi said to be an ex 
tension of the carcinoma of the thyioid It appealed at once that m all 
piobability one oi both of the former diagnoses were wrong, as it was much 
more likely that both tnmois were the same By taking pains to secure the 
sections from both hospitals, it xvas possible to prove this assumption coirect 
The comparative rarity, not only of endothelial myeloma of bone, but pai 
ticulaily of metastases of any tnmoi to the thyroid gland, adds further to t e 
unusual featuies of this ease Pinally, the rapid regression of the medias ma 
mass under loentgen-ray treatment affoids an illustration of the remai a 
ladiosensitiveness of endothelial myeloma 

CASE report 

The patient was a man of thirty, a native of Holland, and was referred to Memorial 
pital on August 31, 1926, from another institution where, one month before, he ha 
operated on for a supposed carcinoma of the thyroid 


♦Attending Physician Memorial Hospital 
Received for publication January 11 1927 



METASTASIS OF TIIIROID GL\\D FROM ENDOTHELIAL M'iELO’MS. OP BONE 


STO 


The history of the tumor in the tin roil ua 'i tollous About three months before the 
operation he had found « small lump in the tin roil le^iun It Ind not been painful and at 
times seemed to subside, until about thnp uecls bet >n the operation ■when the swelling had 
increased 'ind from then until the time of tli« opiiatcoti it had persisted without remission 
It had become about the sise of t mMlJ f nu^o ml iinoircd the ri^lit lobe of the thyroiJ 
being attached to the trachea uhuh u ip li jfli<<(j iimJ ]h to the loft The mass was hard, 
and the patient had great difficnlu m vkiinowiiif. 

At operation the tumor iias found ti It* nithm tlit thiioid iibstaiice and was attached 
to the trachea and the cenical loitebrat V nins of tumor about SvoxI cm was removed 
but an attempt to remoic mas es c\t iilii»„ witlim tin me hi tinum was unsuccessful The 



1 — Roentgen film of chest showlnff large mass Jn mvdiaPtinum continuous with mass felt 
beneath scar Jn neck Conipaie uith Fig 


section shovied mostly firm dark red tis up oxetpt at one tiid where there was pale firm ti ue 
Tho micro'ieopic eiammution was rep< rted is phownig caremoma of tho tlivroid (frobablv 
because of the presence at one point of tlixroid ti uc with cistic acmi contauunf, colloid) 

Upon tho arninl of tin. patient at Memorial IIo pital on month after the opention it 
was evident that although ho ms able tj Ik up mJ abmt he was acutely ill lie su/Tcnd 
from marked dyspnea with orthopnea and a cvpip cough Under the scar of tJie recent 
operation there was still present in th thyroid rtgion a cou iderable thickening and piiy ical 
sighs confirmed by the roentgen ray (Fig 1) indicated the presence of a largo ma.-3 m the 
anterior mediastinum estendmg furtlier to the right and continuous with the ma’^s beneath 
the scar 
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Treatment was began immediately, without waiting to clear up the discrepancies m the 
diagnosis A water cooled high voltage Coolidge tube was used, with the following factors 
200 kilovolts, 20 milliamperes, 50 cm target skiu distance, and filtration of 0 5 mm copper 
and 0 5 mm aluminum Because of the pressure symptoms it was thought unsafe to give 
more than five minutes, i e , about % an erythema dose, for the first exposure This was given 
directly over the thyroid and mediastinal mass anteriorly 

The remarkable efiect of this treatment was strikingly shown by the prompt lessening 
of pressure symptoms Because of oithopnea the first treatment had to be given to the patient 
as he sat in a chair TJiree days later he could lie down with perfect comfort for the second 
treatment A third exposure of five minutes completed the first series of treatments The 



Piff 2 — Roentgen film of chest taken Oct 13 1926 about five weeks after first series 

high voltage loentgen treatments Compare with Fig I 


rapid regiessioii of the tunioi continued, as shown bj films made ten days and about fiio 
following the first series of treatments (See Figs 1 and 2 ) Sixteen days after the t ir^ 
treatment an additional series of 4 exposuies was given, from five to eight minutes caci, 
the sides of the neck and posteriorly to the mediastinum Simultaneously with the rap 
regression of the tumor theie was marked lelief from sjmptoms, in fact a complete 
ance of dyspnea and cough, and there was pronounced gain in weight and strength 
patient was soon able to resume his duties as a janitor, and has lemained apparently we 
over three months Certainly even this brief palliation has been worth while 

In the meantime, further investigation of the natuie of the disease was being ca 
out The right arm had been amputated at a third institution 17 months before (m 
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1925) A report from tliat hospital levtaUd that nearly four jcars ago tho nght humerus 
was explored under a preoperatuo diagnosis of periostitis tho curettings haung been reported 
as infected and necrotic pieces of bone Again m March the huioeros had been explored, 
and as the pathologic report was periosteal S'lnoni'i the arm was araputatedL 



Plff 3 — Mlcrophotoffraph of section from th tumor icmowi from the thjroJd gland High 

pou er 



4 — -Itlcrophotogruph of section from tumor of humerus High power 

^^^^cn the patient camo to Memorial Hospital it was felt that in all probability the 
thyroid tumor and the tumor of tho humerua were of the amc origin but it was hard to 
reconcile a diagnosis of periosteal sarcoma with that of carcinoma of the thyroid Disregard 
lag entirely tht previous reports and cousideriug onij that there had bten a malignant tumor 
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of the humeius and of the tlijroid, probablj one and the same in nature, the question arose, 
Mas this a priniai> carcinoma of the thjnoid mIucIi liad first given symptoms bj a metastasis 
to the luinieius, or ivas it a piimaiv sarcoma of the tiumerus which had metastasized to the 
thjroid? The absence ot eiideuce of disease elsewhere made it seem uulikeh that the third 
possibility need be consideied, namely, a tumor ansing neithei in humerus nor thjroid, and 
metastasizing to both 

Aftei some delaj, the sections weie secured fiom both hospitals and submitted to Dr 
James Ewing, whose repoit follows “The thjioid tumor is an extremely cellular, malignant 
anaplastic giowth, identical in tjpe with that of the humems It is composed of sheets of 
medium sized round or pohhedial cells These cells aie composed mostly of nucleus Thej 
surround small capillaiies, simulating a papillaiy adenocarcinoma No definite epithelial quah 
ties Geneial impiession is that ot endothelial m>eloma ” (Figs 3 and 4) 

This case is not icported as a euie, as it is realized that the duiation of the faiorable 
result (a little o\ei three months) is fai too shoit to justifj any such claim Rapid recur 
rence is to bo expected in this tv pc of tunioi, and undoubtedlj further tieatnient will be re- 
quiied The intent of this lopoit is to put on leeoid the combination of unusual features 
indicated at the beginning of this paper 

Addendum — April IS, 1927 Fuitlier tieatment to the mediastmum was given during 
February, 1927, because theie was a slight increase m the width of the mediastinal shadow 
and some cough More lecentlj a metastasis has appeared at the base of the left lung 


SOME NOTES ON GLYCOL, GLYCOL-CHLOKETONE ANESTHESIA* 


By H B Haag AND W E Bond, Eichmond, Va 


T he last iew yeais have vituessecl an mei eased zeal in the quest ot a suit 
able substitute toi ethjl alcohol Among the many substances vhicii haie 
been adtauced ±oi this piuipose is ethjlene gljcol, a dihj^diic alcohol discoteied 
bj Wurtz in 1856 The possibilities of glj'col xsere nevei strongly stiessed until 
Bachem' suggested several uses, especially lemaiking on its adaptabihty as a 
substitute foi glyceiin He noted that it could be used in the place of gljceun 
in inepaiing suppositoiies, ointments, and othei pharmaceuticals Admiuis 
teied oially to dogs in a dose of 5 cc pei kg body veight, no uutouaid effects 
xveie obseixed He also stated that it had a slight laxative action, similar to 


that pioduced bx gljceiin Eianck- latei adxused its use as a souice 


ot food 


and as a substitute foi ethyl alcohol AVolli,^ m 1920, again called atteutiou to 
the possibilities of glycol in the piepaiation ot medicinals Cuime* mentione 
its prospects as a solvent, pieseixative and organic base Fuller ^ declared t a 
as a pieseivatne against molds, yeasts and bacteiia, it approaches ethyl a coiOi 
and IS super 101 to glymeiin The substance has of late gained considem^^e 
favor as an antifreeze compound, being superior to glymerm because 
lowei moleculai weight , 1 ^, 

Ethydene glycol (ghcol, ethanedol) has a formula C2H4(0H)2 
it is a colorless, odorless, syuupv, hy^gioscopic liquid having a sweet 
is soluble in water and ethyd alcohol, but only slightly so in ether T e 
pound has a boiling point of 198°C and a freezing point of -13°0 If ^125 
what more volatile and less viscid than ghmeiin The specific giavitv is 
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SOME NOTES ON GLYCOL GLYCOL CHLOPETONE ANEbTHESU 883 

Used m our laboratory as a substitute for ethyl alcohol in the pieparation 
of tr digitalis, glycol, as judged by the results ot se\eral cat assays, pro\ed 
somewhat disappointing Glycol apparentlj does not ha\e the same solvent 
action on the acti\e principles of digitalis as does ethyl alcohol The substitu 
tion of glycol for alcohol in apt nitrous ether and m tr lodme was found to 
be impossible These were the onlj official prepaiations in which substitution 
was attempted It is as found houe\er that glj'col will not mix with balsam 
of Peru, or camphor It will mix with menthol lehth^ol the waters, phenol 
and chloretone Aspinu is fairly soluble 

Experiments conducted in our laboiatorj have led us to the belief that 
gljcol has an extremely low toxicitj Intraperitoneal administration to dogs 
in amounts of 5 cc per kg faod\ weight apparently showed no mjunous 
effects Intravenous injections of 15 cc per kg bodj weight were tolerated 
with little or no discomfort Tracings of blood pressure indicate no appreciable 
change in pressure followng the slow mtiavenous injection of 1 5 cc per kg 
body weight 

For the past two yeaia we ha\e used a gljcol solution of chloretone as an 
anesthetic for dogs and cats m conducting such laboratoiy experiments in 
physiology and pharmacologj as the use of chloretone will permit It has 
been our experience that 0 5 cc of a 40 per cent •solution m glvcol per kg 
body weight injected mtrapentouealh suffices to inaiutam tlie animals in a 
satisfactory state of anesthesia Prom obseriations of several hundred animals, 
this mixture seems to possess all the ad\anta 5 ,es and none of the disadvantages 
of the older 10 per cent chloretone oh\e oil solutions Because of the greater 
concentration possible with gljcol the volume injected is decreased making 
administration quicker and easier The highei mobilitv of the glvcol mixture 
allows the use of smaller needles This and the fact that the solution is but 
slightly irritating makes the preluninarj injection of morphine unnecessary 
We have been led to believe that the gljcol mixture produces its effects more 
quieklj than the chloretone olive oil solutions While most of the animals in 
jected apparentlj suffered no discomfort occasionallj one was encountered 
which reacted somewhat unfavorablj pain being maiked In these eases we 
believe that the peritoneum had been mechanicallv tiaumatized bj the process 
of mjeotion, and that this pam was not the result of irritation due to the ghcol 
chloretone mixture The amount of olive oil or cottonseed oil emplojed in 10 
per cent solutions often proved annoj mg in experiments on the abdominal 
viscera, this difficulty is obviated by use of the glvcol mixture Advantage 
here is due to the small amount necessarv, the fact that glvcol is fairly rapidly 
absorbed and to its miscibihtj with the peritoneal fluid 

Should there be an adequate demand for glycol it could probablj be dis 
pensed at a price lower than either glvcenn or alcohol This alone should 
stimulate resevreh m an endeavor to determine its further possibilities 
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NOTES ON BASAL METABOLISM, IX SIMPLIFIED CALCULATION 
FOR GASOMETER GAS ANALYSIS METHOD! 


By Willi \.m H Stoner, AM, M D , Philadelphia, Pa 


F ormulas o± maximum simplicity have been de\ eloped foi calculatiug, 
by means of a slide lule, lespnatory quotient and basal metabolic rate 
Iionrthe obseived data o± the open ciicuit and gas analysis method foi meas 
uiing lespiiatoiy exchange 


The usual step by step calculation is the logaiithmic one of Boothby and 
Sandifoid^ oi one of its manj'^ modifications--' These methods appear to be 
duly laborious and time consuming Logaiithms of the various obseived val 
ues and constants aie added or subtracted in succession without an attempt 
eithei to collect added and subti acted logarithms oi to combine constants 
common to eveiy deteimination In this way the respiratory quotient and 
basal metabolic late are derived by a multitude of operations starting with 
the obseived data and piogiessing logically to the desiied result Such a 
procedure, of course, makes the rationale oi the calculation perfectly obvious 
and has been stated" to have the advantage of giving a complete lecoid in 
each deteimination of all the vaiious paitial values, as ventilation per minute, 
caloiies per hour oi day and caloiies per houi pei square meter body surface 
Since it is not apparent what use could be made of these partial values and 
since, if they weie wanted, they could be obtained readily by a single slide 
lule setting upon the final result, it seems that this slight advantage scarcely 
justifies the added labor of calculating and recording It would appear to 
be more expeditious to deiive simple formulas based upon the rationale of 
the calculation and to substitute simply the observed values of a deter inina 
tion in these formulas for respiiatoiy quotient and basal metabolic rate 
Several items are important in deriving simple formulas for such calcu 
lations First, all values common to eveiy determination should be combined 
into one constant 

Second, as many of the factors as possible should be made constant and 
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included m the one constant of the final formula Thus, time (duration of 
the test), which, in the usual logarithmic forms for this calculation is made 
a variable, may be made a constant as ten, tu elve or fifteen minutes, ithout 
sacrificing anything of accuracy or convenience in manipulation Agam, the 
gasometer factor may be included in the general constant substituting sim 
pie linear measure of gasometer bell rise for volume in the final formula for 
basal metabolic rate In this \\a\ these values time and gasometer factor 
become absorbed into the formula constant and tno less operations are re 
quired in e\ery determination 

Third, the necessity for referring to tables should be minimized For 
example, the one half of one per cent of accuracy gamed in correcting a 
barometer reading for temperature scarcely justifies the expenditure of tune 
consumed m consulting a table to determine whether 2 or 3 millimeters should 
be used in the correction of the observed barometric pressure It would seem 
bufQciently accurate either to ignore thn» correction or to correct routmelj b-y 
subtracting either 2 or 3 millimeters uitliout reference to a table That errors 
of many times this magnitude are inherent and jne\itable m the determination 
of basal metabolic rate was shown in the third note of this senes Agam the 
use of logarithms for the solution of the two digit respiiator% quotient oi of 
the three digit basal metabolic rate seems unuecossaiilj meticulous when 
identical lesults are obtained in consideribh less time bi means of a slide 
rule or of one of the ordmarj coraraercnl adding machines Furthermore 
reference to tabular \alues of coriections of ^olumei> for temperature and 
jiressure is unnecessarj The values of normal temperature 273 absolute 
and normal pressure luilUmeters or 29 92 inches ma^ be included in the 
general constant of the final formula -ind the observed teniper'iture and baro 
metric pressure corrected for tension of aqueous \apor (and if desired tor 
temperature) are earned as literal \aiiable x allies m the formula Another 
unnecessarj table generally used m the calculation of lespiratorv quotient is 
one giving volume of oxjgen of mspiied air corresponding to the nitrogen 
per cent m expired air This table is i',iiorcd m the calculation given here 
The only f-ict required is that the volumes of inspired and expired air are 
luverseh proportional to their nitrogen percentages 

Fourth the form of the final formula should be such that a minimum of 
kinds of operations neecssarj for its solution is lequired Foi solution by 
means of the slide rule the simplest formula is one winch has no processes of 
addition or subtraction which cannot be performed inspection and re 
quires only multiplication and division This statement also applies to solu 
tion of formulas by logarithms The formulas given here nnj be solved 
logarithmically if desired 

Fifth, it IS well known that for the solution bj slide rule of a formula 
having several simple numerical factors in the numerator and in the deuom 
mator several settings of the rule are eliminated bj alternate multiplication 
and division For this reason it is advantageous to have approximately tiic 
same number of factors in the numerator as in the denominator It is for 
this reason that the general constant of the final formula for basal metabolic 
rate given here is included in the denominator rather than in the numerator 
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DEVELOPMENT OP PORMULAS 

Poi pui poses of explanation and bievity tbe following letteis are as 
signed the various values specified 

C = percentage by \olume of COj in expired air 

Q — “ “ it it Q li a it 

N = “ “ “ “ Nj “ “ " 

V = liteis of air at obseived temperature and pressure expired in 10 minutes 
t = obseived absolute tempeiature of expired air at time of measurement 
p = obsened barometric pressure minus tension of aqueous vapor at t (The scnipu 
lous collection for barometiic tempeiatuie may also be made) 

V, = liteis, at noimal tempeiature and pressure, of air inspired in 10 minutes 
=; liteis, at normal temperature and piessuie of air expired in 10 minutes 
c = calorific value of 1 liter of O, at normal temperatuie and pressure and observed 
respiiatory quotient (An error of approximately 1 per cent may be avoided 
by correcting this value on the basis of the assumption that approximate!) 
15 per cent of the calories aie derived from protein 
f = 0 2618 N - 0 

H expected calories per daj according to formulas of Harris and Benedicti 3 i le n 
01 Dreyei 3 4 n-i5 

A = expected calories pei hour per square meter according to table of lub and 
DuBoiS 13 4 11-13 16 17 

S =: surface area in square meters according to formula of DuBois and DuBoisi 3 * 

11-13 18 19 


A RESPIRATORY QUOTIENT 

Theie is a lathei widespread lack of recognition of the fundamental fact 
that respiiatoiy quotient is a ratio and is entirely unrelated either to the vol 
ume of expired or inspired air oi to the time duiation of the test So that to 
determine respiratoiy quotient these two measurements are unnecessary so 
long as the duiation of the test is long enough to yield a volume of expired 
an sufficiently large to make the sample representative The recognition of 
this fact IS of paiticular value in the more recent studies^® of respiratory quo 
tient curves before and after dextiose administration in the differential diag 
nosis between renal glyeosuiia and mild diabetes melbtus In these studies, 
if the heat production is not lequited, volume of expired air and duration of 
test need not be measmed 

Definition — Respiiatoiy quotient is the ratio of the volume of carbon 
dioxide pioduced to the volume of oxygen consumed in a given time Out 
side an which is inhaled in the test has the universal composition of 20 93 per 
cent by volume of oxygen, 0 04 per cent of carbon dioxide and 79 03 per cent 
of nitrogen The volume (not the per cent) of nitrogen inhaled is equal to 
the volume of nitrogen exhaled 


Volume of carbon dioxide produced = 0 01 CV^ — 0 0004 V, 
and “ “ oxjgen consumed = 0 2093 V, - 0 01 OVj. 

■DIO*. * *. *. 0 01 CV„ - 0 0004 V, 

Bj definition, respiratory quotient = o 2093 V. - 0 01 O VT 

or B Q = q.0.^ZL m 

^ 20 93 V, - OV^ ^ 

Since the volume of nitrogen in inspired air is equal to volume of nitrogen in expir 


0 7903 V, = 0 01 NV,. 


or V, = 


HV. 
79 03 
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Substituting this value of in (1), 


B Q 


7903 _ 79 03 C - 004 N 

20 93 NVe -0 93 N - 79 03 0 

79 03 


or R. Q 


__ C - 0 OOOo N 
0 2G4« N - O 


Since the value 0 0005 N la alivajs 0 04, 


R q = 


C - 004 
0 2048 N - O 


The simplest and quickest method of solving tins formula has pioved to 
be by means of a commercial calculating machine n Inch is also used m calcu 
lating the gas analytic results The burette readings of (1) sample, (2) vol 
ume after absorption of COj and (3) after absorption of 0 are lecorded on 
paper and corrected Their subtiaction and the division of the remainders 
by the volume of the sample are performed on tlie calculating machine, and, 
immediately, from the resulting values for C 0 and N the respiratory quo 
tient formula is calculated bj the same machine 


B BASAL METABOLIC RATE 


V, 


Liters of oxygen at normal temperature and pre^^ure consumed in 10 minutes =s 0 3093 

0 01 OVj 

Substituting value of V, = — 

* 79 03 


0 2093 NVe 
79 03 


-0 01 0\t 


= 0 01 Vj (0 2648 N -0) 


a V p 273 

amcc Vg ss: (^correction for temperature aud pressure) 

Liters of oxygen consumed in 10 minutes reduced to normal t»>tiiperature and pressure ss 
0 01 V p 273 (0 2648 N - 0) 

7C0 t 


Multiplying this value by 144 gives the oxjgcn consumption per da\, multiplying by a 
gives the calories per day , multiplying by 100 dividing bv i2 and 'subtracting lOO from the 
whole value gives the percentile variation of actual munber of daily calorics from the expected 
number which is basal metabolic rate and representing the factor (0 2048 N - 0) which is 
the denominator in the E Q formula by / 


0 01 V p 273 (0^648 N - 0) 144 c 100 
760 t H 


Or 


B M, R 


vp f c 


The above formula applies to the Hams and Benedict standards If Dreyer standards 
aro used, D is simply substituted for JT If the Aub and DuBo s standards are used the 
formula becomes 


B M K 


V P f e 

0 403 t A S 


- 100 


These formulas are probably solved with greatest facility by means of a 
8lide rule but if several are to be calculated at the same time much speed may 
be made by use of the calculating machme to add and subtract tlie four place 
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logarithms of the values as found without wilting them As is usual m sucli 
routine calculations the characteristics of the logarithms and the decimal 
point m the slide rule calculation may be ignored 

SUMMARY 

Simplified fonnulas aie developed for calculating respiratory quotient 
and basal metabolic rate fiom gas analytic and gasometric data 
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LABORATORY METHODS 


A STANDARD METHOD OP RECORDING THE HEMOGLOBIN 
CONTENT OP BLOOD* 


C A Elvehjem and J Waddell Pn D Madison Wis t 


TN ]MUCH of the eAperimeutal work that is. being done m vaiious laboratories 
A on the factors effecting changes in the blood stream many hemoglobin 
determinations arc made These determinations are made on the blood of 
different species of animals and se\eral different hemoglobinometers are made 
use of It lias occurred to us that data piesented tiom lanous sources %\ould 
be more uniform and carry more real information if a standard method of 
recording hemoglobin \alues were followed 

The earlier hemoglobinometers weie elaborated chiefly for use m clinical 
laboratories where examinations on human blood ucre made It is under 
standable, therefore, that the custom arose of expressing lesults m terms of a 
so called ^'normaP’ for human blood Many different hemoglobinometers 
however, have now come into use and with them almost as mau> standards 
These standards vary depending upon the amount of hemoglobin chosen to 
represent the normal amount in human blood Thus the reading of 100 per 
cent from two different instruments does not represent the same amount of 
hemoglobin unless tbev happen to make use of the same standard for human 
blood winch IS unusual For example 100 per cent of hemoglobin uoiild 
equal the following grams of hemoglobin per 100 c c of blood in the dif 
ferent instruments * 


Dare 13 77 

Haldane 13 80 

Oliver 15 00 

Von Pleischl Miescher — 15 80 

Tallqvist — 15 80 

Sahh 17 20 

Ne\s corner — 16 02 


The confusion is further increased when one attempts to express the amount 
of hemoglobin found in the blood of different species in terms of percentage 
of a normal for human blood Thus the hemoglobin contained in the blood 

^publlalied Vilth the pcnnlselon of the Director of tho Wisconsin Affrlcultural Expert 
tnent Station. 

tFrom the Department of Agricultural Cliemistrj Unl\er«lt> of Wisconsin 
necehed for publication Januarj IS 7 

8S0 
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of a normal labbit oi a normal cliicken might read well below 100 per cent of 
the standaid while that of a normal rat might lead well over 100 pei cent 
This situation has been brought home to us since we have~had occasion to make 
numeious deteinunations on different species in this laboiatoiy 


From a chemical standpoint it would seem to be moi e logical to express the 
amount of hemoglobin found as grams per 100 c c of blood This means of 
expression is that commonly used for many other blood constituents and has 
been pioposed pieviously as a method that should be followed in recording 
hemoglobin values Williamson^ as eaily as 1916 made the suggestion and 
recently many clinicians^ have made a strong plea for this standard means of 
expressing the amount of hemoglobin 

The Von Fleischl-Mieseher hemoglobmometer gives a reading of grams per 
100 c c directlj'^ and the Newcomer instrument gives a similar reading when a 
special conversion table is used, but in many of the other instruments only 
the leading of the per cent of normal is given When using these instruments 
the percentage must be multiplied by the standaid for the particular instni 
ment in order to obtain grams per 100 c e 


When all investigators report their figures in grams per 100 c c of blood 
the results from all laboratories may be compared very easily without labon 
ously determining what instiument was used and upon what standard that 
instiument is calibrated /There is one precaution, however, that should be 
taken All mstruments should be standaidized against WongV iron method 
01 Van Slyke’s® oxygen capacity method of determining hemoglobin If all 
instruments are not properly calibrated figures will be of no more value than 
when the per cent of noi mal was itsed 


We have not space here to discuss the accuracy of the various methods of 
determining hemoglobin and it is unnecessary for both Eobscheit® and Sent) 
have made excellent ciitieisms of the common methods in use, but we do wish 
to mention our expeiience in this laboratory We have standardized our Von 
Fleischl-Meischer and Newcomer instrument vuth Wong’s non method and find 
them to check well mthin experimental error brrt in standardizing our Dare 
instrument we encounter the same difficulties reported by Lrndsay, Rice, an 
Sellinger We have therefore discarded the Daie in all our work except wit 
our chicks With them all readings are below 65 per cent and at such a low 
reading fairly accurate results are obtained In this case, however, we ma 
a definite note of the fact that the Dare instrument w as used and hesitate o 
compare the figures rvith those obtained by the use of the other instriimen s 


SUMMARY 

AVe suggest that all hemoglobin determinations be reported in grams pc 
100 c e of blood 

Reasons for the necessity of making this change and the value deni 
from using this standaid method are given 

The need for proper standardization of instruments, and the 
rvhich should be taken in dealing with figures from an improperly’^ ca i 
instrument are pointed out 
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FliOCCULATION TEbTS IV THE bEROLOGl OP SAPHILIS 
Bi Dll Ek\‘'T MuMtKL* 

TeansIuIted b\ a ’\IoLiiNnN\ ^^D, Gravd Bauds ^JIiciiigvn 

U P TO 1917 all atteiEpts liaie failed to im|)iovc oi itplace the \\ asstrunim 
reaction nith a flocculation leactiou None oi: the manj lecommeuded 
tcijts haio been Natisfactoij in piatfici ' Tin. caascs ot the taihue ^\ele the 
unknown expcnmental elements toi smli nuctious 

For the fiist time ni 1917 I publislKd a te>t tor syphilis* and invest! 
gated systematically tlie eApeiimental eUmcuts ol the lues flocculation tests 
on the whole I determined the pioi>o^tIe'^ ot the oigan extiacts and the seia, 
and examined the influence of tem]jei ifuic oi ditfuent -jalt solutions the mac 
tnation of the soia the dosage oi the i succeeded m offeung 

three different methods of lues dngnosfics The first method (Wasser 
methode) faiozs flocculation in neeatl^t s(i i onh the secoud method (Koch 
sakmethodc) faiors flocculatiou in all seia the flocculcs dissolving upon addi 
tion of salt (sodium chloride) in the negitivc sei i uid stoying in the posi 
ti\e sera As thud method I chose an an niginitut uhich caused flocculation 
m the positive sera only 

It may be mentioned that I developed flic Ivochsalziin-thode ' to an im 
munity reaction m cooperation with BIe\ ind \eumann ^ I used the method 
in the diagnosis of malleus '^Glanders) of the hoists uith best result To the 
alcoholic organ extiact we added in intigeii from II mallei and mi\ed this 
With seia from infected ind healtJu hoises biocculafion was foimed in the 
sera of the horses infected by malkus winch staved upon addition of sodium 
chloride, but the floecule'^ in the seia of liedthx hoises dissolved upon addi 
tion of sodium chloride The complev mnHeus jnti^en — malleus antibody — 
13 proved by the fact that in aualogv to the positive lues reaction there are 
formed fioccules resistant to sodium chloride piobibh due to a compound of 
the extract lipoids and seimin bodies 1 called the new imiinimts reaction 
lipoid binding leaction *' Dahnien’' used the method with best result for 
the diagnosis of trv panosoiinisis etiuipeidum and the specific iiitcrstitial pneu 
monn of cattle Denkei® used it for the diagnosis of the contagious stool of 
cattle The ‘hpoid binding reaction” is equivalent to the agglutination or 
the complement deviation as specific of all contagious diseases and as specific 
differentiation of albumin It is an mimniiitv reaction sui generis 


From the Serological Institute Ilngen \.mbrock In VVcstfalla 



892 


THE JOURNAL OU LABORATORY AND CLINICAL MEDICINE 


After Sachs and Geoigd“ convinced themselves of the conectness of the 
expel imeutal elements of the flocculation reactions, which I elaborated and 
demonstrated, and published in 1918, this method has spread widely ever since 
undei the name “Sachs-Geoigi Reaction” (SGR) The SGR asks for 
cholesteimized extiacts fiom cattle heart w^hich Sachs used foi the Wasser 
maun i eaction The test is done in the medium of a phy siologie salt solution 
In 1919 I lecommended for practical use the “thud modification”'' of my 
flocculation i eaction which gives flocculation m the positive seia only This 
method is usually^ called “DM ” in numeious laboratoiies It is chaiaetens 
tic foi the “D M ” that the extiacts aie obtained from hoise heart which are 
exti acted fiist by ether and then by alcohol The reaction is done in the 
medium of a hypeitonie salt solution 

Concerning the prepaiation of my extiacts and the technic of the “DM ” 
I refer to my^ previous publications 

Following the example of the “DM ” and “SGR ” all latei lues reac 
tions have been elaborated and recommended by a number of authors The 
methods differ only m the choice of the organ extiacts, in the vaiiety of the 
additional agents, in the different salt content of the media, and the different 
latio between the volume of seiura and extract used As fai as the prepara 
tion of the extiacts is eonceined the previous exti action with ether or similar 
chemicals I recommended, has pioved satisfactory'' The addition of clioles 
teiin, as leeoinmended by Sachs, is frequently used to stiengthen the extract, 
or both have been combined Among the numeious authors, reactions have 
been recommended by Hecht, Bruck, Kodania, Vernes, Dreiei, Waid, and 
Kahn An improvement in the reactions has been attempted by i educing the 
amount of extract to a smaller volume in comparison to the amount of serum 
used, this pel tains to the leaetioiis recommended by Hohn" and Kahn'^ 

In the meantime it has been made a particular study to convert the lues 
reaction into speed reactions (Dodd'*') As is known a 'Wasseimann reaction 
IS completed within a few hours uliile the flocculation methods always asked 
for an entire day This was a disadvantage, therefore I elaborated a speed 
reaction, the “Meinrcke-Tiiibungsreaction” (M T R )" '**’ uhich is eliaiacter 
ized by' the addition of balsam of Tolu to the organ extract I chose balsam 
of Tolu because it appeared to me very suitable to improve the accuracy an 
speed of the reaction Many improvements and changes in the flocculation 
tests have been adv ised , it is impossible to describe them all None of them 
offer anydliing new in principle 

Generally speaking the following comments may be made fiom pieiious 
experiences 

1 None of the methods deseiibed hitherto will replace the Wassermam^ 

reaction entiielv There are cases of lues in uliieh flocculation tests fad, 
the Wasseimann reaction only is positive , 

2 Aecoi ding to the scientific opinions of today , it is not justified that a 
latories operate the Wasserinann reaction only There are many cases o 
mary and latent lues where the Wasserinann reactions fail, and the floccu a^^^ 
and precipitation tests aie positive At least one of the substitute 
should alway's be operated at the same time with the Wasserniann reac 
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3 The accuracy of the reactions is greatly improved by operating dif 
ferent methods at the same time and the number of false readings are reduced 
tc a mimmum 


PREPARATION OF THE EXTRACT 

Horse heart is finely iioudeied and dried the powder is extracted first by 
ether then by alcohol, the degree of concentration of the ether rest extract 
IS determined empincTlly, the extiact is diluted with alcohol, 96 pei cent, 
to about 1 14, then balsam of Tolu and beu 2 oic acid aie added The extracts 
are to be kept at loom temperatme protected from light 

DILUTION OP THE EXTRACT 

A quantity of extract sufficient for the number of tests intended is put 
into a tube, and ten times the quantity of a 3 per cent sodium chloride solu 
tion containing 0 01 per cent ci\stallizcd sodium carbonate in another tube 
Both tubes aie warmed in a uatei bath foi fi\e to ten minutes to a tempera 
ture of 45°, then the solutions are mi\ed lapidh by pouiuig the salt solution 
into the extract, the mixtuie is then pomed bock into the emptj tube to 
insure thorough mixing 


SERA 

The sera must be made perfecth clear h\ centufugahzation Thej are 
not to be inactivated, but must be used actiAe 

TECHNlc OP THE TEST 

To each 02 ce serum is added 10 cc of the freshl> piepared extract 
dilution, after the latter has ripened tor a few minutes The test tubes staj 
for one houi in a Avann room <'20 ( elsius) 

REVDINO 01- THE UtSULTS 

The examiner stands before a light AMiidow in a distance of about 2 to 3 
meters, and watches the crossbar of the window thiough the reagents in the 
test tubes In gloomy weather the iiadings aie done La artificial light*®” 
Similar to the x raj plate illuminating cases a small case Avith tAvo hidden 
bulbs maj be used The front side of the case is closed to an opening of 
15 X 20 cm , into Avhich is fastened a plate of opaque glass coAered Avith a 
broad black cross The reagents in tlie test tubes are examined bj A\atchmg 
the cross in the glass through the Ii^^ht, holding the test tubes at about 60 cm 
distance from the case 

Reactions are negatne if the tiansparencA of the fluid is unimpaired 
The cross has distinct stiaight lines and appears black In strongly positnc 
reactions the fluid is entirelj opaque the cross cannot be seen In Aveaklj 
positive reactions the cioss appears in grej coioi Avith indistinct contours, as 
if It were Ijnig behind a veil 

In small laboiatones Avhere onlj fcAV specimens are tested at one time 
or m weaklj positive cases oi if preferred for other reasons, a control may 
be used Each specimen is run with Iaao tubes, one for the test proper the 
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other one foi the contiol The only difteience is the addition of one drop of 
formaldehj de, 40 pei cent, in the control tube at the beginning of the teat 
If the mam tube has the same appearance as the contiol tube, the specimen h 
negative It the main tube is moie opaque than the control tube tlie specimen 
IS positive, the degree of positiveness depending upon the degiee of opaque 
ness 

The ■\oung autlioi, Dohnal, ivho lately died in Innsbruck, has conierted 
my “Tiubuugsieaktion” into a niicioieaction j\Iy assistant, Di Gross,' 
and P° have added further improvement to this new method, the “Memicke 
ilicia reaction” onh m a somenhat -weaker serologic adjnstmeiit The dilu 
tion of the extract is done in the same manner as described abo-\e 

SERA 

Sera must be actne Minute quantities of blood, as may be drawn into 
a capillar % from a needle prick into the finger tip or the ear lobe, are suffi 
eient for the test 


TECHNIC OP THE TEST 

Mixmg the diluted extract and the serum is best done bv means of ganged 
platinum wuie inig inoculating needles After the fresh extract dilution has 
ripened for a few minutes it is poured into a small porcelain dish By nieam 
of platinum needle with an ej e of 5 mm diameter a drop of extract ddution 
IS taken By means of another loop w ith a diameter of only 2 5 mm a drop of 
seimm is mixed ivitliin the lumen of the larger needle w'lth the diluted extract 
With the iinaliei loop a drop of the mixture is then placed upon a coierglai>» 
on a hollow slide, and left for three-fourths to one hour at a tempeiature of 
20° to 22° C 


READING THE RESULTS 

The drops are examined microscopically with a wmak eyepiece and a 
strong dry ob]ectne (for instance Leitz eyepiece 1 or 2, and dry objecb'O 
G or 7) 

The difteient layers of the drop must be focalized and examined 
The reaction is negative if one sees either nothing or numerous esooe 
ingly minute vuid particles in moleenlai movement Strong 
reactions are characterized by the appearance bf thick floccriles uhich 
to the bottom layers of the drop due to then gravity, and become 
the closer they lie to the bottom In wmak reactions the inicioscopic ^ 
covered wutli more or less large fioccules lying close to one another wine 
larger on the lowmi pole of the drop than in the upper layers 

Very elegant pictures are seen by examining the ‘‘hanguig drop ^ 
dark-field as recommended by Ilartwrch^^ If the necessary lenses aie^^ 
available, one mav examine a layer preparation in the dark-field 
the hanging” drop A reaction is negatice if one sees an immense i 
of uniformly distributed light dancing particles in a gre-y field /L floc 
IS positne if one sees scattered more or less large jagged biilhant " 
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culei> in a deep black field Between thebe findings there are all shades ac 
cording to the intensity of the reactions 

The uneroreaotion (11 T R ) and the mieioreaction (AI MR) aie exceed 
inglj com ement raetliods foi the diagnosis of s) philis and offered to the free 
use of the profession E\er3bodv who is acquainted with the use of a pipette 
iud the simplest serologic technic can operate these methods Reading the 
results dots not requiie ant more piactical e\.perience than the determination 
of albumin in tlie uime The obsenition of the inicioieaction lequires the 
1 noivledge of the usual microscopic Icchuic oiilt 

There is no need for an mcnbatoi and an csittU adjusted watei bath for 
the niattit atioii of the sera The micrmcactioii can bt done eteii without a 
centiifuge If the blood speeinieus are colletted in naiiow glass tubes, thej 
luaj be left oteniight, while the serum will sepirite fiom the coagulum B) 
means of the eve of a platinum wire medic a mmiite qunititi of the cleai 
serum is obtained To opeiate the MMR one needs onh a tew glass con 
tamers a few platinum mocul itiug iitedle-’ and a micioseope 

The elegance and simple technic of lut mtlliods hate been leto^nized m 
the literature I lefei to the original aitnlcs of foi instance IGopstock * 
“There are a large uumbei of statiiuciits which speal lu highest terms of the 
elegance and speed of the Memicke Tnibungs reactions I further refei to 
the original ai tides of Unteiasteiner Piochazka Oro Augusto ” Poseh 
nther,** Pais,” Kirchuer,” Itauoft” Hager” Peterson bauiideis” Szirmai,“‘ 
Laubenhenuer and Hamel “ Van der Uoeden ■“ fediilling'' Tedesclii,” Untei 
sterner” Ruder” Streiiipel *' and Meftoid " 

Relative to the sensitiveness of int leaetions Klopstock and Hilpert” 
make the following statement m then oomprelicnsitt at tide, ‘Most original 
articles agiee on the fact that the Meiiiieke Inihnngs Reactions base a high 
seusitis euess “ Poi further mfouuatiou it mas be referred to Delitala,^* 
Panofskj,” Berets as ” Mjlius *' Ivlaf ten * Gexandei and Emmich,” Bering ° 
Portig, ' Klem ' Kruspe,” de Beucdetti ‘ Bdirniaiiii bdiukri “ Fabian ' 
Richter” Klopstock and Bolter “ Elkelcs**’ and others 

According to nij own experiences 1113 methods agree in about 95 per cent 
of all cases with the AVasseimaun reaction Of couise the peiceutage is de 
pendent upon the t\pe of sjphilitic patient examined The more recent eases 
of lues controls of treatment and latent eases of lues aie to be examined, the 
more frequent quautitatne and qnalitatice differences will be obsened in the 
use of different methods But theji nexci exceed 10 pel cent aceoidiUo to m3 
experiences As far as different reacting syphilitic patients are concerned, 
the MTR and MMR aie superior to the Wassemiaim reaction, in about 
two thirds of the cases m sensitneness the Wassermanu reaction, is pos 
m onlji- one third of the diverging eases w ith negatn e results of nij 111 
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eentl> admittecl fieely that the specificity of the M T R is pieseived iiell 
He states that the M T R in its lecent form is a veiy valuable leaction for 
sjphilis, and has gieat advantages ovei the other methods 

I especially quote Klopstock’s statements, as they aie based upon verj 
Idige material, and oiiginated fiom Sachs’ Institute, wheie the SGE and 
the Benzochol-ieaetion have been discoveied, competitive methods of ui) 
leactions The criticism of Sachs’ school on my methods appears to me 
especially valuable 

The piactical usefulness of the MTR and the MMR has been proved 
Poi fuithei infoimation on the microieaction (MMR) I refei to Dohnal," 
Niedeiwiesei,’® Spicca,^" Loevy,^“ Maitm,®^ Hilgeis and Kotzmg,®* Haitwicb,” 
Buitschei,*^ Post,®^ and Peteison-Saunders ““ In 1925 the numbei of seia 
examined in the different laboiatoiies by the MTR and MMR fai exceeded 
one million 


The main advantage of mj"^ leaetions, however, is then cheap and simple 
technic and the speed of then operation I explained previously the disad 
vantages that are necessarily attached to any eentializing institute The mam 
disadvantage is the limitation of examinations to clinically suspected cases 
only, where anamnestic data have pointed to lues Up to the piesent onlj a 
compaiatively small number of patients have been examined for syphilis 
Theiefoie numerous cases of sjphilis veie not diagnosed, and received the 
wrong tieatment Sources of infection were not detected, and gave occasion 
for fuithei spreading of syphilis Now every hospital, which has a doctor 
who IS acquainted with the simple manipulations of laboratory technic, is able 
to examine systematically the entiie material of patients foi syphihs The 
same opportunity is given to the private physician who is able to build up a 
small laboratory wuth small means 

I asked Ko&tei,®“ and Koster and Amend®' to publish the experiences that 
we obtained from a systematic examination foi lues of aU patients of a tuber 
culosis sanitarium Not moie than at the highest one-third to one-fouith ot the 
svphilitic patients admitted to the sanitaiium were clinically suspicious of 
svphilis The other two-thirds to thiee-fourths weie detected by systematic 
seiologic examination only Kohn von Jaski,®® Hagei,®“ and Bicke““ ha 
exacth the same experience in then tubeiculosis sanitarium The majority of 
then syphilitic patients were found out by systematic seiologic examination 
only Antiluetic treatment greatly impioved the appaiently seiious cases o 
tuberculosis All these authors emphasize the high specificity of the MT , 
that alwavs gave specific reactions regardless of the seriousness of the tuber 
culous eases examined 


Following these taioiable expeiiences, a number of German goveiniiieii 
boaids have iccentlv ordered the systematic examination with my leactions ^ 
all patients ot then hospitals and sauitaiiunns We are here at the begi^'^n 
of a development that certainly v\ill be follow ed|by great lesults The oo 
examination for sv philis should be done w ith same regularity as the 
tioii of the in me tor albiinim and sugar To - create the methods for 
SI stematic examinations foi sv philis was mv aira^ 
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TABLES FOK CALCULATION OP COLOR INDEX, VOLUME INDEX 
AND SATURATION INDEX BASED ON RECENTLY 
DEIERMINED STYNDARDS' 


Bi Edwin E Osgood, MD, Portland, Oregon 

R BDLTLRMINATIOA'S oI the iuiiioglubm red cell count ctU \olume coloi 
index, ■volume index and satin atiou index standards hate shown that the 
figures generall} given in the texts are incorrect, and a study of the literature 
reveals that they have novel had a very sound experimental basis Obviously, 
the newer figures, based on the evainination of the bloods of 137 healthy young 
men' and 100 healthy young w omen bv the most acurate methods available, 
should be used in all index cileuhtions until study of a larger senes of cases 
can give us still more accuiate figuies While these staudaids are based on 
examinations of young adults experience has shown that no great error is 
involved in using them for older individuals until further worl establishes 
definite standards for these ages 

Table II is so designed that the results of blood studies can be converted 
into terms of per cent of the new standards w ithont calculation and Chart 1 
is so eonstmoted that the various indexes m ly he found fiom these data by 
inspection without calculation 

DISCUSSION or THE STANDARDS ON VVmcH TVBLE n IS BASED 

Accuiate red cell counts hemoglobm estimations and cell volume deter 
nnnations on the oxalated venous blood of 1)7 hcalthv voiiiig men and 100 
healthy youug women gave the lesiilts in lable I 


Tvuif I 


I ED CELLS ! 

;vIILLION TEl C.Mlf j 

UtKOOLDOiV 1 

OM rw 100 c c j 

OLL VOLt Mi, 

(. t PiLlCEO CELLS. IK 
100 C r OF BLOOD 

ifen 

Vtorago 

Kt-sults jn S0% 
of the coses 

j Arerago j 

Etesults m 
of the casca i 

j Vrewgo 

Results in 90% 
of the cases 

1 o4 

47 61 

i loS 

HO 110 j 

i 45 

40 oO 

II 

48 

4153 

! 377 

12 01^0 1 

' 41 

37 4a 


W^e letain the use of five iiiillioii as 100 pei cent red celts in the index 
detorraiuations simply foi com enieuce in calculation Any othe" figure w ould 
do, if it vveie geneisllj agreed upon Of course, five million is not the aver 
ige red celt count foi eitliei normal men oi women If five million is taken 
as 100 per cent red cells, then the avciage heinoglohin coefficient (a term intro 
liuced by us for the number of grams of hemoglobin per 100 e c of blood cal 
culated to a red cell count of live million) must be taken as 100 per cent 

•From tliL Department of B{i>chcmibtt> UnhersJtj of Oregon Medfctl Scliool 
Rccchol for puWJcatJon December ” 1928 


jpj** 
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worked out yet, but appaiently it is nevei high It is low in anemias due 
to chiomc blood loss e\en if they complicate peiiiicious anemia, and is nor 
mal m most othei anemias including uncomplicated pernicious anemia 

In the cases we have studied 90 pei cent of coloi , volume and saturation 
indexes in noimal individuals have fallen between 0 9 and 1 1 and indexes 
below 0 8 and ovei 1 2 have been pathologically significant 


EXPLAN A.TION OP TABLE II 


Column 1 IS to be lead as pei cent The red cell counts in column 2 are 
ai ranged on the basis of five million as 100 pei cent, so that after finding the 
patient’s count in this column, lefeience to the corresponding figuie m 
column 1 gives the led cell count expressed as pei cent of five million The 
hemoglobin figure in column 3 is so calculated that aftei finding the man’s 
hemoglobin figure expressed in giams per 100 cc in this column reference 
to column 1 will gne the hemoglobin expressed as per cent of 14 7 gm, 
vhich IS the normal hemoglobin coefficient in men 

Column 4 is so calculated that after finding the man’s volume of packed 
led cells expressed as c e per 100 c c of blood in this column, leference to 
column 1 will give the cell volume expiessed as per cent of 41 cc, i\hieh is 
the noimal volume coefficient in men The author’s technic* foi cell volume 


deteimination must be used ’ 

Columns 5 and 6 foi women aie similar to columns 3 and 4 for men but 
aie based on the normal hemoglobin coefficient foi women (14 3 gm) and 
the noimal volume coefficient foi ivomen (43 cc ) Column 7 is inserted for 
convenience in calculating the giams of hemoglobin in 100 c c of blood when 
the method used foi estimation is based on a content of 13 8 gm per 100 c c 


as 100 per cent 

It IS recommended that hemoglobin results be always reported m grams 
per 100 c c because so many difteient figures have been nsed as 100 per cent 
hemoglobin bv manufacturers of hemoglobmometeis that pei cent figures are 
almost meaningless We must lepeat our vaniing^ that, although they ar® 
supposedly standai dized so that 100 pei cent is equn alent to 13 8 gm of 
hemoglobin, the Dare and Tallrivist methods are not sufficiently aecuiate for 
color index determinations t 

Foi hemoglobin methods in which 100 per cent is not exactly equivalent 
to 13 8 gm per 100 c c column 7 must, of course, be recalculated Tl*® 
number of grams of hemoglobin per 100 c c of blood equivalent to an esti 


‘This technic in brief is as follows about 4 c c of oxalated (20 mgr at hish 

oxalate per 10 c.c of blood) venous blood is centiifug’ated twenty to total 

speed (over 3 000 revolutions per minute) In the special tube described for 

volume of blood and the volume of cells is then noted and the blood ^ The c.c. 

periods of at least five minutes until the volume of packed cells ceases to cna b sealh^S 
of packed cells per 100 c c of blood is then calculated The special aboie 

the tip of a 10 cc Mohr pipette (graduated for 0 1 cc to the ^ Becau 


BecaU'^ ' 


6 c a mark (capacity 4 c c ) and testing it for capacity at each 0 1 c c diameter 

the small diameter of this tube it must be supported as follows a cork oi the tip 

that it will rest on the bottom of the metal centrifuge cup is hollowed yi, |s so cut 
of the special tube A second cork slightly largei in diameter than the me ^up ^ 

that it fits partl> into ft but is pi evented bj a lip from slipping top 

cork is then bored to fit snugly around the special tube and so steady it at emith (J 
tThe methods of Van Slyke (J Biol Chem 33 127 1918) Cohen Haskins 

Chem 39 489 1919) Haskins (J Biol Chem 57 111 1923) and Osgood anu 

Biol Chem 57 107 1923) have been tested -and found to be accurate perm^® 

last three are clinically practical while the last two have the advantage or . indicates 

standards In all of the methods mentioned above an estimation of luu p 
content of 13 8 gm of hemoglobin per 100 cc of blood 
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niation of 100 pei cent AMth the particulai Jieraoglobinometer used must be 
placed in column 7 opposite 100 per cent m column 1, and other figures placed 
to coi respond to this value 

E\PL.VNATION OP THE CUVET 

Chart 1 IS so designed that the vertical line corresponding to tlie mtei'section 
of anj two iirinted lines of the logniithmic paper gives the quotient of the 
value indicated by the figuie in the light hand column (X) divided bv the 
value indicated b} the figure in the left hand column (Y) Hence it can 
be used for the determination of all of the indexes if one simplj remembeis 
to always look up the numeiatoi of the fraction expressing the index in 
the right hand column (X) and the denominator in the left hand column (Y) 


EXVMPLE OF THE CVLCULATION 


The stud^ of the blood of Mr-? F ga^e the following results 


Red blood colls 1 03 million 


Ueraoglobm u3 0 per cent (Ha kins Sahli* method) 

Volume of packed red cells 38 8a cc per 100 ec of blood (by the author s techme^) 
Reference to column 2 (fahlc II) shows that this red cell count corresponds to 33 per 
cent (column 1) of 5 0 million red cells 

Reference to columns 1 and 7 shows that an estimation of 52 0 per cent b} tins method 
IS equivalent to 7 18 gm of henioglobiu per 100 cc of blood 

Then looking up 7 18 in column o (tho patient is a woman) we ibid that it is 50 
per cent of the normal hemoglobin coefficient for women 

In the same manner looking up 13 80 cc lu column 6 wo And that it is 44 per cent of 
the normal volume cocibcicnt for women 


J«ow we can determine the indexes b> use of Chart 3 The color index is^2— — 

32 (Y) 

Therefore, look up line 50 m column \ and Lnc 32 in column i we find that they intersect 
about midway between vertical lines 3 5 and 1( corresponding to a color index of 155 


Similarly tho volume index is 
aponding to a volume of 1 30 


44 (\) 
32 (Y) 


Those lines inter ect at a vertical line corre 


The saturation index is 


winch from Chart 1 is found to be 1 14 

50 (X) 


The laboratory report on this case would then read 

Red blood cells 1 63 million 

Hemoglobin 7 2 grams 

Color index 1 55 

Volume index 1 30 

Saturation index 1 14 

The high volume, and color indexes with normal saturation index is pathognomouic of 
pernicious anemia 


SUMMARY 

Table II iii tins paper enables one to convert tlie results of red cell counts 
bemoglobin estimations, and cell Aolume determinations directly into all tlie 
percentage figures that are necessary for the calculation of the color volume 
and saturation indexes The table can also be used to convert percentage of 

, The letters (X.) an I (V) refer to the columns In Chart 1 in which the corre pond 
•ng numerals should be looked up 



902 


THE JOURNAL 01 LVUORArOKl A^D CLINICAL 'MEDICINE 


T VBI I II — CONT ’D 


1 

O 


5 WOMEN 6 

7 

PER 

CENT 

FED CELL 
COUNT, 
HILLIO^S 

PER C MM 

HEMOGLOBIN, 
GRAMS PER 
100 CC 

VOLUME OP 
PACKED 
CELLS, 

C C PER 
100 CC 

nEMOQLOBIN, 
GRVMS PER 

100 cc 

VOLUME OF 
PACKED 
CELLS, 

C C PER 

100 c c 

HEMOGLOBIN, 
GRVMS PEF 
100 CC 

130 

6 50 

19 11 

53 30 

18 59 

55 90 

mSSM 

131 

6 55 

19 26 

53 71 

18 73 

56 33 


132 

6 60 

19 40 

54 12 

18 88 

50 70 

18 22 

133 

6 65 

19 55 

54 53 

19 02 

57 19 

18 35 

131 

6 70 


54 91 

19 10 

57 02 

1849 

135 

6 75 

19 84 

55^5 

19 30 

58 05 

IS C3 

136 

6 80 

19 99 

55 76 

19 45 

58 48 

18 77 

137 

0 85 

20 14 

56 17 


58 91 

18 91 

13S 

6 90 


50 58 

19 73 

59 34 

19 04 


6 95 

20 43 



59 77 

1918 

140 

7 00 



20 02 


19 32 

111 

7 05 

20 73 

57 81 

20 16 


1940 

112 

710 

20 87 

58 22 

20 31 

61 06 


113 

7 15 

21 02 


20 45 

61 49 

19 73 

111 

7 20 

21 17 

59 04 

20 59 

61 92 

19 87 

115 

7 25 

21 31 

59 45 

20 73 



116 

7 30 

21 16 

59 86 

20 88 


:iu 10 

117 

7 35 

21 61 


21 02 

63 21 

20 29 

14S 

7 40 

21 70 


21 10 


20 42 

119 

715 


61 09 

21 31 

6107 

2056 


7 50 

22 05 

61 50 

21 15 


20 70 


The averagt, figures for lefi cell count hemoglobin estimation 
red cells in the series of liealthy men that wo recentlj reported* aie mdicateo m 
by • • and the lottest and highest \alues found aie indicated by * Similarly tne ^ 

and extremes of variation found In the studj of the bloods of 100 healthj toung 


indicated bj t t and t iospectl\cl\ 


hemoglobin m mde\ calculations Hence lie use 14 7, the aieiage liemogo lu 
coefficient foi noiinal men as calcuhited fiom the above data, as 100 
hemoglobin m calculating indexes toi men (column 3 in Table II), and > 
the aveiage hemoglobin coefficient similaily calculated for jji 

per cent hemoglobin in calculatmg indexes foi ivomen (column o m a 
In Iilce mannei ive use 41, the aveiage volume coefficient (defined by us as 
c c of packed led cells pei 100 cc of blood calculated to a red cell 
five million) foi noimal men, as 100 pei cent cell-volume m ^ 
indexes foi men (column 4 in Table II), and 43, the aveiage gj. 

efficient for nonual women, similarly calculated from our data, as 
cent cell-volume in computing indexes loi women (column 6 m ^ 

The coloi mdex expi esses the latio of the hemoglobin pei unit 
cells in the patient’s blood to the aveiage hemoglobin pei unit numbei 
m the blood of normal persons of the patient’s sex and age group 

u This index is high in uncomplicated peimcious anemia, 

yo 1 ed cells , 

in chloiosis and in anemias due to chronic blood loss, and within nor 
m most other anemias tlie 

The volume index expi esses the ratio of the mean size oi pj-mal 
blood examined to the mean size of the cells in the aveiage blood o nor 

% cell-volume bigli 

viduals of the patient’s sex and age gioup It is leTTcSI^ 


It IS 
but low 











TiULtS roll CM.IUI ITION 01 lOLOl I^DI,\ I OLUMt IVDUi., ETC 


OOJ 


in ill eases of pti iiicious aiieiiiia, anil Ion iii uiemias due to chronic blood loss 
and probafaij also in cliloiosis (although this has not \et been siifficientlj 
tested) 


1 0 



The aaturatiQu index expiesses the latio betneeu the hemoglobin jier unit 
volume of cells in the blood examined and the aierage hemoglobin per unit 
'oliinie of cells in the blood of healthy iiersons of the same sex and in the 

same ige group It is ^ hemoglobin sigiuficaiice has not been fiillj 


% cell 1 oliime 
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worked out yet, but appaxently it is nevei high It is low in anemias due 
to cliionic blood loss even if tliej complicate peinicious anemia, and is nor 
mal in most otbei anemias including uncomplicated peinicious anemia 

In the cases we have studied 90 pei cent of color, volume and saturation 
indexes in noimal individuals have fallen between 0 9 and 1 1 and indexes 
below 0 8 and ovei 1 2 have been pathologically significant 


EXPLANATION OF TABLE H 


Column 1 IS to be lead as pei cent The led cell counts in column 2 are 
ai ranged on the basis of fixe million as 100 pei cent, so that after finding the 
patient’s count in this column, reference to the corresponding figure in 
column 1 gives the red cell count expressed as per cent of five million The 
hemoglobin figure in column 3 is so calculated that after finding the man’s 
hemoglobin figure expressed in grams per 100 c c in this column lefeience 
to column 1 xvill gi\e the hemoglobin expressed as per cent of 147 gm, 
which IS the noimal hemoglobin coefficient in men 

Column 4 is so calculated that after finding the man’s volume of packed 
red cells expressed as c c per 100 c c of blood in this column, reference to 
column 1 xvill gi\e the cell volume expressed as per cent of 41 c c , uliich is 
the normal volume coefficient in men The author’s technic* for cell xolume 


determination must be used ^ 

Columns 5 and 6 for women are similar to columns 3 and 4 for men but 
hie based on the nonual hemoglobin coefficient for women (14 3 gm ) and 
the normal volume coefficient foi xvomen (43 cc ) Column 7 is mserted for 
convenience m calculating the giams of hemoglobin in 100 c c of blood when 
the method used for estimation is based on a content of 13 8 gm per 100 c c 


as 100 per cent 

It IS recommended that hemoglobin results be always reported m giams 
per 100 e c because so many difteient figures have been used as 100 per cent 
liemoglobm by manufactureis of hemoglobinouieteis that per cent figures are 
almost meaningless We must repeat our xvaming^ that, although thej are 
supposedly standardized so that 100 per cent is eqiinalent to 13 8 gm of 
hemoglobin, the Dare and Tallqvist methods are not sufficiently accurate for 
color index determinations t 

For hemoglobin methods in xvhich 100 per cent is not exactly equivalent 
to 13 8 gm per 100 c e column 7 must, of course, be recalculated The 
number of grams of hemoglobin per 100 c c of blood equivalent to an esti 


•This technic In brief is as follows about 4 cc of oxalated (20 ® at hlsh 

oxalate per 10 c c of blood) venous blood Is centrifugated twenty to thirty total 

speed (over 3 000 retolutions per minute) in the special tube described ,,,,mted for 

volume of blood and the volume of cells is then noted and the blood ‘ The c.®- 

periods of at least fl\e minutes until the volume of packed cells ceases to change jjaiing 
of packed cells per 100 c c of blood is then calculated The special tube is maoe o ,l,e 
the tip of a 10 cc Mohr pipette (graduated for 0 1 c c to the tip) cutting ‘k Because of 
6 c a mark (capacity 4 c c ) and testing It for capacity at each 0 1 c c p’®-, u jianieter 
the small diameter of this tube it must be supported as follows a cork oi the tlP 

that it will rest on the bottom of the metal centrifuge cup is hollowed out to cut 

of the special tube A second cork slightly larger in diameter than the „np This 

that It fits partly into It but is pri,\ ented bj a lip from slipping entirelj ‘t?*® ,Qp 
cork is then bored to lit snugly aiound the special tube and so steady it at me ^ 1 ^,] 

tThe methods of Van Slyke (J Biol Chem 33 127 1918) Cohen aP'lmf Haskins ({ 
Ghem 39 489 1919), Haskins (J Biol Chem 57 111 1923) and Osgood ana . the 

Biol Chem 57 107 1923) have been tested and found to be accurate aimo | permanent 

last three are clinically practical while the last two have the advantage or ut Indicates 

standards In all of the methods mentioned above an estimation of lUU pe 
content of 13 8 gm of hemoglobin per 100 c c of blood 
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mation of 100 pei cent \Mtli the particular liemoglobmometer used niust be 
placed in column 7 opposite 100 pei cent m column 1 and other figures placed 
to coi respond to this value 

EXPL.\NVTION OP THE CII\RT 

Chart 1 lb so designed that the \ertical line coriespondiug to tlie intei*section 
of any two printed lines of the logaritlunie paper gi\es the quotient of the 
%alue indicated by the figure in the light hand column (X) divided bj the 
value indicated by the figuie in the left hand column (Y) Hence, it can 
be used for the deteimiintion of all of the indexes if one simplj remembers 
to alnajs look up the numerator of the fraction expressing the index in 
the right hand column (X) and the denominator m the left Innd column (Y) 


EXAMPLE OF TUE CALCULATION 


The of the blood of Mrs F gave the following results 


Bed blood cells 1 62 million 

Hemoglobin 52 0 per cent (Haskins ‘^ahli< method) 

Volume of picked red cells 18 80 cc per 100 cc of blood (bj the author s techmc^ 
Beference to column 2 (T^ble 11) shows that this red cell count coire poods to 32 per 
cent (column 1) of 5 0 milUou red cells 

Reference to columns 1 and 7 shows that nn ostnnatioo of 52 0 per cent b> tins method 
18 equivalent to 7 18 gm of hemoglobm per 100 c c of blood 

Then looking up 7 18 in column 5 (the patient is a woman) wc find that it is 50 
per cent of the normal hemoglobm coefficient for wonicu 

In the same manner looking up 13 89 cc in column G wc find tliat it is 44 per cent of 
the normal volume coerticicnt for women 


Noiv we can determine the indexes by use of Chart 1 


The color index ia_£2_«C^ 
32 (Y) 


Therefore, look up line 50 in colunm \ and hue 32 in column \ we find that the\ intersect 
about midway between vertical lines 15 and 10 corresponding to a color index of 155 


Sunilarly the volume index is 
spending to a volume of 136 


44 (\) 
32 (Y) 


These linos intersect at a vertical line corre 


The saturation ludex is 


44 (Y) 
50 (\) 


which fronl Chart 1 is found to be 1 14 


The laboratory report on this case would then read 

Red blood cells 1 03 million 

Hemoglobm 7 2 gram 

Color index 1 55 

Volume index 1 30 

Saturation index 1 14 

The high volume, aud color indexes with normal saturation index is pathognomonic of 
pernicious anemia. 


SUMVIARX 

Table II in tins paper enables one to convert the results of red cell counts 
hemoglobin estimations, and cell volume determinations directly into all the 
percentage figures tint are necessaiy for the calculation of the color, soluiiie 
and sa turation indexes The table can also be used to convert percentage of 

. The letters (X) and (V ) refer to the columns In Chart 1 In which the correspond 

ing numerals should bt looked up 
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hemoglobin (when estimated by methods in which 100 pei cent indicates a 
content of 13 8 gm per 100 cc) into giams of hemoglobin per 100 ce of 
blood, thus enabling clinicians to lepoit their hemoglobin findings in grams 
as has lecently been stionglv lecommended 

In addition, the table shoiis the average figure and the significant vaiia 
tions for red cell counts, hemoglohm estimations, and cell-volume deteimi 
nations in young men and women 

Chart 1 IS so constructed that the color index, volume index and satuia 
tion index figures for any blood may be found by inspection ivithout calcu 
lation from the percentage figures that have been obtained from Table II 
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A METHOD FOR CAPILLARY BLOOD SUGAR’ 


By H V Gibson, MD, Mvdison, Wisconsin 


T here have recently been published a number of caxiiiJaiy blood sugai 
methods but we have been unable to use any ot them satistactoiily )a 
clinical work because of the quantity ot blood required, special apparatus 
needed, or inaccurate results obtained The folloiving method represents the 
technic I adopted after considerable experimentation It lequnes no unusual 
apparatus and involves but one micro measurement — that of the original blood 
sample The maximum eiioi found for the method has been 3 per cent when 
cheeked independently in three separate laboratories t The method is a modi 
fication of the widely used Polin-Wu technic ’ 

THE METHOD 

A'p'patatus — 1 A capillary pipette graduated to contain 0 1 c e 
2 Serology test tubes, ot 4 ce capacity with stoppers, one tube for each 
sample 

3 Poliu-Wu sugar tubes, calibiatecl at 10 c c 
4 Lancet for capillary puncture 
Solutions ~1 0 115 N H.SO^ 

2 3% per cent sodium tungstate 

•Erom the Laboratories of the Wisconsin Psychiatric Institute i')'’ 

and the Obstetric Department Washington Universlt\ School of Mecilcine » 

Received for publication December 30 1926 Lab 

tChemIstry' Laboratory of Wisconsin Genexal Hospital Biochemistrj Depar i 
oratory and the authors laboiatorj all of Unhersitj of Wisconsin 
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3 Alkaline copper and phosplio niolj bdate solution for Folin Wu method 

4 Watei, alcohol and ether ±oi clemmg and dicing pipette 

5 fetandaids 0 04 and 0 05 lug glucose per cc in satuiated benzoic 
acid solution 

Pi ocedui e — As niau> 4 e c tubes is the numbei of samples expected are 
lacked, 1 9 c c of 0 115 N If SO^ placed in eacJi and t]ie lot stoppered Next, 0 1 
c c blood IS obtained from a 'piinctiiie ■wound of tlie eai or finger tip and rinsed 
into the 0 115 N IIjSO^ bi alternateJv sucking up and blow lug out The tube 
Ls then stoppered, imerted to mix and set aside until tlie experiment is o^er 
When all the tubes are so prepared, 1 c c of sodium tungstate solution is 

added to each The tube is then stoppeied, shaken and centrifuged at high 
speed for ten minutes Two ec of the supernatant fluid aie then pipetted 
off and placed in one of the hoIin'Wu siigai tubes Standaids containing 
0 8 and 01 mg glucose iii 2 cc art suitable ior all ordinary work (Such 
standards keep for rveeks if made up in half saturated benzoic acid solutions ) 

The alkaline copper leagcnt and the digestion and color de\elopment car 
Tied out exactlj as in the macio John W u method The final dilution is 
made to 10 c c 

With standard set at 20 nnd X = leading of the unknown for the 0 08 

mg standard mg glucose pei 100 cc of blood and foi the 01 mg 
A 

standard mg glucose [ler 100 cc o£ blood 

Ai 

Comparison wth the macro Folin W u sugar metliod’ on the same sam 
pies were as follows 


Mo Suo\R PER 100 c c OP Blood 


SAMPLE 

MACRO 

MR no 

DIFFERENCE 

1 

179 6 

17S 

00 % 



178 


2 

100 0 

112 1 

2 0 7^ 



111 7 

1 Gf% 


106 i 

106 8 

0 2+% 


105 7 

10j2 

0 4+% 
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IMETHODS FOR MAKING A STABLE EMULSIFIED SYPfflLITIC 

ANTIGEN* 


By Frederick Proescher, M D , Albert Arkush, A B , and Albert Krueger, 

Agnew, California 


A lcoholic heait exUacts, plam 01 foitified with cholesteim and acetone 
insoluble lipoids of noimal tissue, are at piesent the antigens of choice 
foi the syphilitic complement-fixation test 

Ethyl alcohol 96 pei cent (oi absolute), methyl or propyl alcohol has 
been found so far to be the best extinction medium In oidei to obtam a 
good antigen the wet oi diied tissue should be exti acted at least five to eight 
days 01 even longer at 38° C to secure the maximum of antigenic activity 

Foi seveial jears Di Pioescher has conducted a laige number of expeii 
meuts to find another extraction medium which shortens the extraction time 
and lemoves the maximum of the specific lipoids without lemovmg the anti 
complementai'y and hemolytic substances 

The following fat solvents ueie used chlorofonn, caibontetiachlorid, car 
bonbisulphide, pyiidm and petiol ethei Chloiofoim gaie the best results 
eithei with wet or diied tissue, almost equally as good was p^iidm, but ou 
account of its disagieeable odoi this was discarded 

The alcoholic extracts must be caiefully diluted with saline solution in 
ordei to obtain a suitable antigen The state of dispersion greatly influences 
the antigenic piopeities Saline diluted alcoholic extracts are unstable The 
advantage of a stable emulsified antigen is obvious 

The oiiginal antigen was prepaied fiom fresh beef heaits by direct ev 
tiaetion with chloroform This antigen will be designated as “Chloiofoim 
Antigen I’’ and contains the neutial fats plus the specific lipoids (Lecithin, 
Phosphatides) and a natuial amount of cholesteim (01 to 013 pei cent) 
Since the neutial fats are without antigenic properties and make the final 
emulsification somewhat difficult, we have lately used dried beef heait and 
the neutial fats weie completely lemoved by petrol ether,t pievious to the 
chlorofoim exti action This new antigen will be designated m the following 
as “Cliloioform Antigen II’’, it does not contain cholesteim 

preparation of “chloroform antigen i’’ 

To 500 gm of fresh, pieferably not chilled, finely giound beef heait add 
250 c e chlorofoimf and agitate foi twenty-foui hours m the shaking ap 

*Fiom the Pathological Laboratorv of Agnew State Hospital 

Received for publication Januai-j 17 1927 gt 

tThe average neutral fat content of 9 dried beef hearts was 11 1 content 

was 8 58 per cent the highest 14 45 per cent The average chloroform soluble ^*P°*^^tracted 
of 7 beef hearts extracted at room temperature for twenty-four hours The 

with ether was 3 08 per cent the lowest was 2 84 per cent the highest 3 23 ngj. cent 

water content of 7 dried beef hearts was In the average 5 2 per cent the 
the highest 5 95 per cent The ether extract contained 0 15 to 0 2 per cent choieste 
JThe chloioform should be acid free and preferably distilled before use 
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[laratus at Zl" C* Decant the cWoioform off bv draining the bottle o\er a 
funnel The chlorofomi lipoid solution is then filtered lepeatedly through a 
thick, drj filter paper until peifeeth clear 

The filtrate, uliicli is iisiiillj of a golden jcllou coloi, is pouied into a 
crystallizing dish and the chloroform ciaporated with the aid of a fan at 
room temperature The chloioforiu should be entirely eiapoiated by stiiriiig 
the fatty material iiitli a glass rod until the last traces ot chlorofoim are 
diiven off Add to the lipoid material, uliieli is of a creamj eousisteiioy, 
about 50 gm u ashed and ignited sea sand and 10 ec ledistiUed 96 per cent 
alcohol JIix thoroughlj and transfer into a clean heaw nailed, narrow 
mouthed bottle, and add 200 c c of normal saline solution containing 0 3 per 
cent carbolic acid The carbolic acid saline solution should be aloulv added 
with rigorous shaking Foi propei emulsification the bottle should be agi 
tated in a shaking apparatus for an hour The resulting iiulkj emulsion is 
finally filtered through a loose cotton plug to reuiore the sea sand and un 
emulsified lipoids 

We usually extract portions of -1 oi o beef beaits sepaiateh at the ssme 
time since not every heart gnes a satisfactory antigen Experience has shoun 
that if the chloroform soluble lipoids do uot emulsifi and only a sliglitlj 
opalescent but not milky emulsion is obt lined its antigenic piopeities are too 
ueak to be used About 40 per cent of the hearts uill gne a satisfactory 
antigen 

PREPARATION OF CHLOROFORM VNTIOEN II ” 

Fresh beef heart is fiiieh giound in a meat grinder spread out lu a thm 
lajer on glass plates and dnedt at 37° C in the incubator with the aid of a 
fan The dried muscle is ground again in a mill until a fini. ponder is ob 
tamed If uot perfectly dry, it is spread out in a tliin layer on glass plates and 
dried for several days at 37° C The dried ponder is stored in amber colored 
bottles and will keep for sei eral months Fifty to 100 gi ot pou dcred beef 
muscle 13 filled in a paper extraction tbirable aud for tliiee days extracted in 
tile Soxleth Extraction Apparatus nitli pctiol ether After a complete ex 
traction the contents of the thimble are spread out on a glass plate aud lined 
until the ether is completely evaporated The ethei rLiiioces besides the 
neutral fats aud cholestenn, the fatty acids The ethei fiee lieait muscle is 
filled in a narroyv necked amber colored glass bottle and 100 to 200 e e 
ledistilled chloroform added and agitated for tyyenty four horns at lOOm 
temperature (or incubator 37° C ) m the shaking apparatus The chloroform 
extract is filtered through a thick filter paper and the clear ehloroforin solu 
tion poured in a crystallization dish the chloroform completely evaporated 
and the remaining lipoids emulsified in a 100 to 150 c e phenolized saline solu 
tion as described ahoy e 

•If a shaJtlng apparatus Js not atatlabic the extraction nia> be accompHshed In the 
incubator -with occasional shaking 

sKc rapid drying the ground heart muscle (500 gm ) Is mix d In a largo beikcr with 

^00 cc. acetone and let stand for an hour with occasional stirring It Is filtered through a 
Buechner funnel, spread on glass plates and dried at 3« C The acetone acts as a dehjdrat 

agent and removes some of the neutral fats without-removing the specific lipoids In 
tma way large amounts of ground heart muscle can be dried in a short time without the aid 
ot a fan. 
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If desired the lipoids may be kept in a vacuum desiccator over concen 
tiated sulphuric acid oi phosphoiic anhydiide If protected from light and 
kept at ice box tempeiatuie they uill keep indefinitely 

Lately we have evaporated the ehloioform extract in large thick walled 
test tubes (20 x 2^ cm ) and aftei complete evaporation of the chloroform, 
the remaining lipoids are dried in a vacuum desiccator over phosphoric anhy 
dride After a week’s drying, the end of the test tube is drawn out into a 
small tube and connected with the vacuum pump and evacuated as completeh 
ds possible and sealed while still in connection ivith the vacuum pump The 
sealed tubes are stored in the refrigerator 

If an aliquot part of the original chloiofoim extract is evaporated, emul 
sified and titrated against a polytiopic syphilitic serum, measured amounts of 
the chloiofoim extiact may be evaporated in a large test tube, dried, sealed, 
and foi use a definite amount of phenolized saline solution added 

In this way a standardized amount of lipoids can be kept on hand ready 
for immediate use 


PROPERTIES OP EXTRACTS 

The antigenic, anticomplementaiy and hemolytic properties of the chlo 
lofoim-soluble lipoids compaie favoiably with alcoholic heart extiact forti 
tied with cholesteiiii and the acetone insoluble lipoids of normal tissue 

An ideal extiact should be highly antigenic and as little hemolytic and 
anticomplementaiT as possible If used in doses of two to four antigenic 
units its anticomplementaiy and hemolytic properties should be at least ten 
times less than its antigenic proper ties The antigenic activity of a good 
“Chloroform Antigen I’’ should be at least 0 05 c c if titrated against 01 ce 
of a mixtuie of several siphilitic seia using 2 oi 3 units of amboceptor and 
3 01 4 units of complement Veiy good antigens may protect in doses of 
0 005 to 0 001 c c 

With the Method II we were able to obtain in 100 pei cent of the lieaits 
a suitable antigen of even higher potency than wuth the original method 

The following table gives the titer of 14 different antigens^ titeied as 
aboi e 


EXTRACT 


VMOUNT OF EXTrACT 
GIVING complete 
iNmniTiON 


1 

0 004 

2 

0 001 

3 

0 0001 

4 

0 0001 

5 

0 002 

6 

0 0001 

7 

0 001 

8 

0 0002 

9 

0 0001 

10 

0 001 

11 

0 006 

12 

0 001 

13 

0 0002 

14 

0 0006 - — 


Chlorofoim soluble lipoids of 3 gr of diled beef heart emulsified in 15 c c 


saline. 
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All of the above antigens "were ueithei auticomplementary nor hemolytic 
m doses of 1 c c of the undiluted antigen 

Koluier has called attention to the fact that a good antigen should be 
highl> po]}tropiG 01, m other uoids that it should haae affinity for the 
hpodophihc antibodies in the seia of all svpluUtics The chloroform antigen, 
seems to be slightl> more sensitive than the fortified alcoholic heart extract, 
if the ice box incubation is used In 104 cases of paiesis the blood Wassermaun 
\\as positive m ^7 per cent with the ehlorofoiin antigen and lu 95 pei cent 
iMth the cholesteiinized alcoholic beef heait In untreated cases of seeondarj 
SI pliilis results u ere positive in 98 per cent of the cases 

The advantage of the cldorofonn antigen is the great stability of its 
antigenic properties without becoming antieomplementarv oi hemoljtic We 
have so far ne^e^ eucouuteied an e^tiact which would not keep at least for 
one year, while alcoholic heart cxtiaets imi become anticompleinentarj in a 
few weeks 


A NOTE ON THE MEASUREMENT OP BLOOD FOR CHEMICAL 
EXAMIN VTTO\* 

S L LErBO^F AM New Iori \ "V 

W HILE wc pa^ a oieit deal ot attention to tin. ufmement of tcthuic lu 
the chemical examination of blood we usuilh oierlook one important 
factor which mtioduces a souiee of enoi and that is tlie accurate measure 
meut of the blood 

The assumption that the pipcttcj* it our disposal aie quite accuiate is an 
erroneous one thus when I tested a dozen holm blood pipettes picked at 
laadom, for then acciuac}, I found gicat \ iriations m tlie amounts of blood 
delivered b} the laiious pipettes Ihe blood wa^ diawu into each pipette 
from a flask containing citrated sheep blood to tlie 5 c c mark, and weighed 
in stoppered weighing bottles, thus avoiding loss b\ evapoiation The blood 
was shaken well each time in oidei to noid variations m the proportion ot 
cells to plasma, and at no tune was anj sample of blood, after bemg with 
diavvn returned to the flask since duimg the tiausfei the pioportioa of cells 
would diminish, the cells being more \iscous than the plasma, more would 
stick to the sides of the pipette and weigluug bottle, thus lutroducmg a source 
of eiroi The largest variation in the weights ot the blood deliveied bj the 
(hlTercnt pipettes was 4 6 pei cent 

Another source of enor is lutiodueed bv the mcqunhtj in the diameter of 
tho tip in diffeient pipettes, since the gieatei the diameter of the tip the 
fistei the blood will flow, thereby leaving a gieatci amomit of blood stuck 
to the walls of the pipette particularh since blood is a rather viscous fluid 
Still another eiror is intioduced bv the vaiiatious in the viscositj of the 

From tlJO niocliomlcal Department of Leb/inon Ho pllal Lnboratoo 
RoecKeJ for publication December SI IS 6 
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blood in -vaiious diseases The viscosity of a liquid is the. i esistance it offers 
to flowing or changing its shape, since m a liquid the. size of the molecules rela^ 
tive to the space between them is so laige that the molecules get into eaeli 
othei ’s nay, thus limiting then fieedom of movement Accordingly, the 
highei the viscosity of the blood the moie of it will stick to the sides of the 
pipette, thereby deliver ing a lessei amount The gieat Auscosity of the 
blood IS due chiefly to the eoipuscles, but also to the pioteins by reason of 
then being hvdiophilic colloids 



Fiff 1 


The simple device shown m the pictuie is lecommended to oveicome these 
difficulties It IS a short burette ivith a glass stopcock, about 15 iiini nr diam 
eter It can easily be standardized to a -high degree of accuracy by placing 
into it 13 5585 gm of pure mercury for every cc of blood and maiking th® 
glass at the meniscus of the mercury, this being the rveight of 1 c c of nier 
cury at 15° C which is the usual laboratory temperature 

To measure out blood, the burette, rvith the stopcock closed, is ' 

the desired amount of blood, taking care not to introduce any blood above i 
Avashed doAvn Avith the amount of Avater required for the dilution of them o 
mark The stopcock is then opened and the blood clinging to the burette i 




A PORTABLE THERMOELECTRIC APPARATUS EOR THE 
DETERMLYATXON OF SURFACE AND TISSUE 
TEMPERATURES* 


Bt H C BA2ETT, ‘\I D , A\i> B McQlove Pir D Puiladei puu Pa 


THERMOELECTRIC determinatjons of the temperature of human tissues 
A \yere reported by Beequerel and Breschet (18d5) and this method his 
been employed ni numerous subsequent iinestigatious As shoum by these 
authors (1839) many of the obMons difficulties attendant upon the use of 
mercurj thermometers are eliminated and the eriors tommon to both meth 
ods are reduced uhen thermocouples are emplo^ed Benedict (192o) in dis 
cussing the temperatures of the surface of the skin has also pointed out the 
advantage of thermocouples of small dimensions capable of close contact as 
compared uith the relate ely laige bulb of mercurj instruments To adapt 
the cumbersome laborator) equipment to clinicil use and to mamtani i high 
degree of accuracy this portable thermoelectric apparatus has been constructed 

In Fig 1 (X ly^), It uill be noted that the apparatus consists of tuo ther 
moeouples {8 and A), a constant temperature bath {B) and gahanometer (Cr) 
The surface thermocouple (S) is of the t^pe suggested bj Benedict (1925), 
emplojing, houe%ei as thermoelements constantan and iron and uire of 
smaller diameter (0 32 mm) The constautaii uiie leads from the varnble 
thermojunctiou (at S) to the constant junction within the bith (B), a length 
of about 130 cm , entering the hath by a lead (/) at this point an iron wire 
IS soldered, forming the constant thermojunctiou, and this uirc is continued 
as one of the galvanometer leads (a) The iron tlieimoelement fiom tlm 
variable junction leads directly to the galvanometer bj lead (e) The \ures 
are silk insulated, and to secure furthei insulation and iigidify thev are en 
closed m rubber tubing (inside diameter, 8 0 mm , thickness of wall 2 0 mm ) 
At the exits from this larger tubing each vure is enclosed singh in tubing of 
thinner wall and of 5 0 mm external diauietei The total resistance of this 
thermocouple and its leads should be about 11 0 ohms -ind m the example 
described is 11 8 ohms 

A steel constantan thermocouple of needle tvpe which is a modified form 
of the desie,n of Lefevie (1898 1011) is emploved for tlie determination of 
dermal and subcutaneous temperatures big 2 shows the construction of this 
needle thermocouple Steel tubing (J) as drawn for hvpodermie needles 0 45 
mm diameter, of 14 5 cm total length is supported for 8 7 cm of its length 
in a hard rubber cjlmder (3) the needle is fixed at both ends of the cylinder 
bj plaster of Pans leaving between these points of fixation an insulating air 
space The steel tubing piotrudes from the hard rubber support a length of 
o8 cm and is protected bj a cylindrical cover of brass (S) 8 3 cm in length 

Frotn the Bepartment of Ph>slolosv Medical School University of Pennsjhanla- 
Recehed for publication February 3 
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and of 1 4 cm extenidl diametei , as the thickness of the biass wall is about 
0 3 cm a consideiahle an space is obtained This biass co\ei is continuous 
below with a haid inbbei cone (4) of 1 1 cm length and suppoit is thus given 
to the needle, which touches the haid rubber cone at the exit of the needle 
toi a length of 1 0 mm The haid rubbei cylmdei (3) has a sciew thiead 
(pitch usual] 1 mm ) , the biass coiei (5) has a detachable sciew head (a) 
which fits the tliiead of the haid lubbei cylmdei (3) Thus the biass cover 
may be adjusted to give a vaiiable length of needle beyond the tip of the hard 
lubbei cone, and by lefeience to the numbei ot turns of the covei (5), 
the distance exposed, and so the depth to i\hich the theimojunction is buried 



Fiff 1 — Portable thennoelccti ic apparatus (Xi,^) Description m 


te:it 


m the tissue can be ascei tamed At the uppei end ot the steel tubing, a 
of similar steel tubing (ot 0 36 mm diameter) is soldered, and without ui^ 
thei break, this leads to the galvanometer (Fig 1, G) Thiough the se 
tubing m the needle proper insulated constantan wiie (0127 mm , 

IS threaded, and soldered to the steel at the beveled end of the tubing ( 'n 
J) , this constantan wiie is continued without break to the constant 
true thermojunction m the bath, which junction is made bj’" soldeiiug 
constantan steel tubing which m turn seives as the galvanometei e 
wires are enclosed and suppoited m iiibbei tubing as previously as 
In this case the leads were made up of two strands of steel tubing an 
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ueut btrands of constautan so as to lediice th^ total resistance to 12 9 ohms 
The galvanometer leads of both surface and needle thennocouples aie readily 
detached from the binding posts of the gahanometei to facilitate lapid sub 
stitution 

The constant temperitiiie bith (Fig 1 B) consists of a thermos flask of 
one pint cap'iclt^, containing panfllm oil, and sealed vith cork Tlirough 
peiforations in the coik the constant temperatnie theimocouple leads entei 
flic bath and in addition the coik suppoits a theimometer, so adjusted that 
Its bulb IS at the IoacI of the thermojnnctioiib 

The galvanometer is of the double pivoted movable coil tjpe (Weston 
model ■140), of an internal lesistaiite of 3 5 ohms a peiiod of 2 3 seconds, and 
1 deflection indicUing 2 2 micioainps j)oi division 



Fig- — X raj photograph of thermocouple needles (X j) Description In text 
couple i is Inserted radlalU and S obllqu 1> Into tlie subj eta for arm The 
indicates the margin of tlie skin 


TJienno 
lotted lino 


-tVb can be seen in Fig 1 both tJie galv uioiuetei and constant tempciature 
bath are secured to a baseboard and spiin^ clamps buppord the thermocouples 
rrheu rrot nr use 

The constant temperature bath rs kept at room temperature To deter 
mine the “temperature factor ’ or \alue in degrees of temperitirre per scale 
dmston the thermocouples should be standardized against a ineicury ther 
mouieter nr uater, perferablj at least once during each expeiimental day, and 
the standardizing teiiipeiatures, two or iiioie should if possible he higher 
than that of the constant bath unless the emironmeutal temperature should 
hr chance be higher than that of the surface or tissue studied 

Bue care should be obserred to present riistmg and the exposed portions 
must after using oi standardizing be dried and coated with a pure saseliue 
The mereiiTj thermometers employed in this set are about 40 0 cm m length 
and graduated from -10 0° to 50 0° C in Mu 
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The sensitivity of the set illustiated is between 0 6° and 0 8° C pei scale 
division, insuiing an accmacy of at least 0 2° C in the estimation of the 
theimoeouple tempeiatuie If the needle be inseited obliquely into the tis 
sues to a length of 10 mm oi moie (as illustiated in Fig 2, needle B), the 
theimoeouple causes only slight theimal distuibances in the tissues aud the 
tempeiatuie so deteiunmed may be eonsideied as that of the tissue If on the 
othei hand the needle be \extieally inseited to a small depth (less than 5 mm, 
a« needle A, Fig 2), the tempeiatuie giadients are modified by the pieseiice 
ot the needle and the tempeiatiues calculated aie consideiably lowei than 
those noinially existing in the tissues At loom tempeiatures of 22° or 23° 
the calculated tempeiatuies aie appioximately too low by 0 5° for a depth of 
3 mm , 0 3° foi 5 mm , and 0 2° fqi 7 mm The actual depth of the theimal 
junction in obliquely inseited needles can be estimated fioui a coiisideiation 
of the angle of nisei tion Needle theimoeouples have been desciibed bi 
Adiian and Watts (1923), and ha\e been employed by Lewis and Love (1926) 
Needles of the tjpe deseiibed by the foimei authois aie less accuiate than 
those heie desciibed, since complicating factois aie intioduced by the use of 
an oidinaiy hypodeimic needle, which is nickel plated and, m addition, usu 
ally has a biass seating 
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A COLORIMETRIC METHOD FOR THE DETER-MINATION OF IRON 
AND HEJIOGLOBIN IN THE BLOOD* 


Bi MutTiv DupRii BS, Mb, Hutciunsov Kansas 


COLORUIETRIC ULOOD IRO'I METHOD 

W ONG^ has described a coloiimetiic method foi the deteimiuation of the 
iron 111 the blood In his method the oigauit matter of the blood is 
debtio>ed bj sulphuiic acid md potubsium chloiatc and the iron estimated 
as feme thiocjauate 

The destimctiou of the oiganic matter in Wong •» metiiod requires immedi 
ate attention througliout the process as the boiling of the acid must be intei 
rupted se^elal times to add fresh potassium chloiate and this addition must 
be made ^Mth some caie \\ith the tube inclined to a\oid spatteiuig or e\en 
explosion 

I ha\e found that peicliloiic acid is much supenoi to potassium chlorate 
in this digestion The proper amount of peichloiic acid nnj be added to the 
sulphuric acid to bring about complete digestion m ten or twehe minutes 
of boiling and with laie exceptions enough of the pei chloric acid pei*sists 
thioiigliout this boiling to complete the dioCstion ^\^thont further additions 
The oxidation, ^^lllle rapid Is not Moleiit A little nitiic acid included m the 
digestion mixture mateiially hastens the early stage of the digestion and 
shortens the total time a little With the digestion mixture to be described, 
digestion is complete in from seven to ten miiuites uith \erj little attention 
required 

Wong uses a standard ferric non solution prepared by oxidizing a fei 
rous ammonium sulphate solution to the feme state mth potassium per 
luanganate When this solution stands some time a brown sediment probably 
manganese dioxide appears In the oiigiiial oxidation manganese is reduced 
from the hepta^alent to the di\alent state and remains m solution as manganous 
sulphate Its piecipitation as the dioxide indicates a ie\er&ioii to the quad 
iivalent state at the expense of the non part of which is reduced to the 
ferrous state This necessitates frequent additions of small amounts of pei 
manganato to luamtaiii a pink color indicatmg complete oxidation before 
using the standard, which m time dilutes the standard Also the precipitate 
of manganese carries down traces of iron with it I once found three milli 
grams of iron m the sediment formed in one liter of standard solution pre 
pared b> Wong s method some two months after preparation This intro 
duced an erroi of three per cent in the standard 

A more accurate standard can be piepared b^ using metallic iron as the 
starting point Fineh drawn iron wiie of known purity is readilj obtain 

From the Dupray Laboratory Hutchinson Kansas. 
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able fiom the supply houses, with the tiue iiou content stamped ou the 
packages When this is dissolved in a model ate excess of hot mtiic acid the 
lesulting solution is feme non and lemains so, and the above eiiors are 
a-voided (The use of a cold dilute nitiic acid, oi of sulphuric acid would 
■vield a feiTOUs non solution ) 

In Wong’s method the feiine thioe-vanate coloi fades rathei rapidly, 
piobably fiom reduction by sidphuric acid Also the tests fade less unifonuly 
than the standaids, piobably due to vaiynng amounts of chloiiiie m the 
digests This makes necessaiy the addition of the thiocymuate to the test 
and standard simultaneously and leading of the colors at once Even then, 
some eiiois, due to fading, aie unavoidable A little nitiic acid added before 
developing the eoloi prevents this fading By using this procedure, stand 
ards and tests foui hours old show no fading when compared with a freshly 
prepared standard 

These facts have been incoiporated into the following method 


REAGENTS REQUIRED 


1 Digestion Mixtiii e Twenty-five e c of distilled water are placed m a 
small flask and 50 c e of iion-fiee sulphuiic acid, specific gravity 184, are 
added slowly -while stiiimg The solution is cooled, after which aie added 15 
cc of 60 per cent perchloric acid, and 10 c c oi iion-fiee nitiic acid, specific 
giavity 142, and the solution mixed and transferred to a glass stoppered 
bottle 


2 Potassium Thiocyanate Solution The same^as used bj'’ Wong, approM 
mately 3 N, or 29 2 gm of potassium thiocyanate per 100 c c of solution 

3 Sfandaid Pei tie lion Solution A portion of finely drawn iron wne 
of know'n non content is thoroughly cleaned with fine emery cloth oi paper, 
until certain of the absence of rust and diit A sufficient quantity to give 
100 mg of non is accurately iveighed For example, if the -wire contains 
99 8 per cent of non, 100 2 mg of the wne is weighed out Ten c c of iron 
free nitiie acid, specific gravity 142, and about 40 c c of distilled water aie 
placed in a small flask and brought to a boil The wne is i oiled into a loose 
coil and dropped nito the boiling acid, together ivith any tiimmings used 
in making the exact weight Solution is complete in a few moments The 
solution IS boiled for about one minute after solution appeal's complete, then 
cooled It IS then transferred without loss to a 1000 c c volumetnc flask, 
the small flask iinsed with several poitions of distilled ivater and the imsings 
added to the solution in the volumetric flask Finally the solution is nia e 
up to 1000 c c with distilled water and mixed Bach cubic centinietei con 
tains 01 mg of feme non The solution is peimauent 


METHOD 

One c c of well mixed oxalated blood is tiansfeiied to a test tube con 
taming exactly 4 c c of distilled •n’'ater, using an Ostwald-Polm pipd 
preferably one graduated to delivei between marks The diluted 
IS mixed and allowed to lake, after which it is mixed again, and 1 cc o 
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diluted sample placed lu a lai<.e pjilj. test tube, 2j luni by 200 mm, with 
a graduation at 25 o c One e c of the digestion mixture and two or three 
glass beads* are now added, and the tube placed in a holder over a micro 
burner The contents aie boiled gently until digestion is complete, which 
usually requires fiom seven to ten minutes "Most of the action takes place 
after the water is boiled off and white fumes appeal Very rarely a blood 
IS encountered, usually one high in fats, which will not completely digest If 
it IS obvnous, after twelve minutes oi so of boiling, that digestion will not go 
to completion, remov e the flame and allow the tube to cool slightlv Then add 
one 01 two drops of 60 pel cent perchloric acid, and resume the digestion A 
very httle more boiling will then suffice When digestion is complete the fire 
IS removed and the tube cooled The liquid will not usmllj be entirely color 
less, when hot a moio oi less vellou coloi persisting due to ehlorme and 
nitrous fumes This coloi fades on cooling leaving a colorless liquid when 
cold The tube ma} be allowed to cool to room temperature before adding 
w ater 

When cold, two or three drops of stron^ nitric aeid are added to insure 
an excess, as the mtne acid in the digestion mixture mav bo all boded out 
The volume is then brought to about 15 ec with distilled water, and 5 oe 
of the thioojauate solution aie added after which the volume is carefully 
brought io 25 ec with distilled water, and the solution mixed It is then 
readj to ooinpare in the colorimeter with the standard 

The standard is prepaied by placing Ice of the standard feme iron 
solution (containing 0 1 mg of feme iron) and 1 c c of the digestion acid 
mixture in a similar large test tube marl ed at 25 c e Distilled w ater is 
added to about 15 ec 5 e e of the thiocvanate solution ire added, and the 
volume brought carefully to 25 ce with distilled watei and mixed There is 
uUffioieut nitric acid in the digestion mixture that no more need be added 
Check the colorimeter cups against each otlici with the standard color solution 
Then set the standard at 20 mm 

Calculation 

of ataaJard m mro ^ „o = iLlIigrams of iron per 100 o c of Wood 
Reading of unknown in mm 

Using 0 3353 as tho percentage of iron m hemoglobin 

^liHigroms of iron per 100 e c of blood _ ^^^,3 hemoglobin per 100 e c of blood 
E35 

The standard may be ^^^Ied in stieiigtli so as to make tlie calculation 
direct in per cent of bemog’lobin as related to some normal standaid For 
example, taking Haden'a* figure of 15 6 gm of hemoglobin per 100 c c of blood 
as normal, and 0 335 as the per cent of iiou in hemoglobin the iron content 
of the blood at this normal becomes 52 26 mg of iron per 100 c c of blood If 
then the standard feme iron solution is made to contain 104 5 mg of iron per 


. . , Foliti and Wu pointed out that the antlbumphiff properties of sloss beads and quartz 
pebbles came n-om the presence of air In tho fine pores Followlnff up this Idea It was found 
mat one could obtain at a department store small glass beads known as satin beads which 
theVr satiny or frosted appearance from the presence of numerous small bubbles and 
«nae in the glass These beads ha\e proved unusually efficient In preventing bumping 
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litei instead of 100 mg, and 1 cc be used in the standaid color tube, the 
computation becomes, 

Reading of standard in mm ^ , , , . „ , 

- — = — 2 — X 100 = liemoglobin in pei cent of linden 's noniinl 

Reading of unknown in mni 

SUMMARY 

A method foi the quantitative coloiimetiic estimation of the non, and 
fiom it the hemoglobin of the blood is deseiibed It is essentially a modification 
of Wong’s method, but is somewhat less tedious, and avoids some of the erioi-s 
ot Wong’s method 
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PEPTIC tTLCES Etiology and Paifcology of 

S: Joh, 11.0 clxm No 1 p 22 

Froai a surver of avaUal jai mati n 
cmmes the prc^nt <;tatus of kn ''lel^e ii th. 
Peptic aJcer tart:* as aa ero loa 
Ero loni mar prolcce*! tr Ee*bjii a 
Derroas disturbance:, infcc ija a-d allc 
Ero'noas in the region of the iLigti-^tra. ~ 
trccture 

Eir uca are converted into jopnc alc^'f 1 

jmce 

The ulfamn. prlone canal and fir t f rti ' 
ther offer to the acid chrrce are particouarlv iia 


Peptic Dicer Lerlne S A-m. Jonr 3fcd 

*u <’rntag peptic ulcer L/^vine thus am 
t nJilJ D 

htmjcal r jhv rai caa.«^ cirrulator' 
ft orufua. 

1 E I h^aJ iKiliir becau-e i its p^’Oiiiar 

thf l*^tru ire a/’tioa tcp ani ga-tne 

i th" ’ij naa ^ the n? ^ an 

} t m- lr*>l in aJe*-racjv jr-'Ct 


H EM OBBHAOE Henorrhage*, Their Signidcacce and -dethods of Treatment, Mills, C A. 

Am Jour ilcJ Joir 13«o clixii N i f • 

ta a H.holarlr rener' of hemoTThagr* -vh h t,-!! r^jdv t-a *jag in thp original Mills 
recalls ti" eficaer of anaphrlactt rcaeti a « a n. a i ti^atm nt la hemojiulia. The 
fatieat js cn jtized br the lubcomc*^* a mj'^-t a ' -1 h r bo -erum and a 

reaetjoa proro^ed erca to t<Ti dar latrr ^v th ct a ita - iaj« tj a i a ttrr dro^ 

If a iiagle reacnoa do<.s not bnc„ th ttic. t m t n rtaaJ the re« t n oar be 

T peated at ircekJr intcrral 

The lajectioa of the mother s wb )e bi> ’ t *if r r n.ituii-al mu. n an 

cScicat method of treatment in heaorrhane ^ * th m 

Mills loolts joritard to the di*corerr of tJ*» r itan^ "i bv irbj n h ooTha^e tioa 
lat^ rc«tstan<e to di«ease and to the int IJi^eTt * r bJ-r-li-. a a th r3p**at c measure 


PEEJnciOUS AhTEMIA Etiology and Treatment of Teniiciaiu Anemia, Barker L- T 

Jour Ann 3Ied. A sa Julr 10 1 Ixxi u 

Grantiag th^t it is literallv true th,*t a^^ither the au.-^ f u r aa *»3ectiv#> tTcatmtat 
for this dir^eaoc is a., ret inoira. Barker 'Ticunariir' the a Iran ^ a..d additm-s made m n>e 
kxwff/edge of the di«<ase xa recent rears a foil *v 

1. Though the causes of j>ermcious aQ<^ia are not r t fuUr Luovrn clues to their 
nature are being obtained. 

2- la any consideration of etiologr lae attenti n h ull Ia. pail to the fwuLantxes 
of incidence and li..tnbution of the duease to the tact that it u predommantJr a maladr 
of middle and la er life to the coara ten-ti f aturirs or the blo^Al p ctun» anl thfir 
relations to blood d^r-truction within piia 2 icrte» anl to bl^o^J regen ’ration of embrrounl 
tvjx; to the a^HjCinted diaturbani’cs of the dige tive cerv<*m ani endc-cn— sv x to 
cer*am pecial marks in the bodilv connnurati a Co the occarrcwc )f ■p<inCaae*'ti» and of 
therapeuticallr mdacible lemi ions of rarmH laraticn anJ to the inevitabihtr xa tb** 
preH»nt tate of knowledge of a fatal termination. 

3 Of the manr conceptions of etiol gr that hare been aJranced the evuleuct. at 
present favors here-lilarj (genofrpjc^ preE position as the cuun factor anJ vanous in 
fiuencea in the eatemal cooditiuns (e^pecallr poisons d^nved from bacteria, fungi or 
animal parasitis in the digestive tract/ m. trv rel’a-icg or provocatire factor* 

J21 
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4 Parallel iiith the gro\\th of hypotheses of etiologj, conceptions of pathogenesis are 
being extended, the causes of the disturbances of equilibrium between blood destruction 
and blood regeneration (and their antecedents) are becoming clearer, the anemia is lecog 
nized as only one part of a comprehensive disease entity in which the digestive system, 
the nervous system and the endocrine system are also involved, and investigators are now 
striving to establish correlatives among the various phenomena observable and to find the 
precise place in the malady as a whole that should be assigned to each integral part 

5 Treatment of the disease, though not curative, is rewarding Through rest, the 
administration of dilute hydrochlone acid and of arsenic, injections of blood and other 
measures, the patient’s condition can often be greatly amelioiated, and in many instances 
remissions of variable duration may be induced Early recognition of achylia, parethesias, 
glossitis, and of megalocy tosis (before anemia develops) may permit prompt treatment that 
mil tend to keep the malady latent Intermarnage of members of families in which the 
disease is known to occur should be discouraged 

The paper contains a large amount of data succinctly expressed and should he read 
in the original 


PERNICIOtrs ANEMIA Blood Changes in Babbits EesembUng Those in Pernicious 
Anemia Accompanying B Welchll Infections, Eeed, G B , Orr, H J , and Burleigh, 
C H Can Med Assn Jour , May, 1926, svi. No 5, p 525 

It has been shown that a highly virulent strain of B welchii may produce chrome 
or acute infection in rabbits depending upon the age of the culture used 

Babbits sufiEeriJig from acute or chronic infection with B welclui develop a profound 
anemia characterized by a decrease m red cell numbero without a correspondmg decrease 
in hemoglobin and by conspicuous anisocytosis 

Quantitative examination of the degree of anisocytosis shows that it resembles that 
of pernicious anemia in man 

These results are presented in the foim of a pi ogress report, other data are in process 
of publication elsewhere concerning the action of B welchii toxm on red blood cells both 
in vnvo and in vitro and on other tissues 


found 

of 


BEIC ACID 'CTric Acid and Creatinine in the Urine of Infants, Eouglchitch, 0 S Am 
Jour Bis Child, Apiil, 1926, xxxi. No 4, p 505 

The uric acid excretion per twenty four houis was measured in a senes of twenty two 
male infants The diet of the infants being purine fiee, the amounts of uno acid 
are regarded as of endogenous ongin In contrast with most of the hitherto pubhshc^ 
measurements of unc acid in infants’ uiine, a closely constant daily excretion was 
for the individual, and a fairly constant value pei unit of body weight for the group 
mfants, the range being from 14 to 25 mg of uric acid pei kilogiam of body weight 
Except in the case of an infant with active iickets whose unc acid exeietion 
high, 36 and 34 mg per kilogram of body weight, no relationship of nutritional s a ^ 
to uric acid excretion was apparent Uric acid excretion was also apparently indepen 
of the age of the infant , 

It IS suggested that the relatively high level of excretion of endogenous unc 
infants may be explained by their high protein intake, using the evidence obtained by 
and Ills coworkers that a high intake of protein retards the destiuction and accelerates 
excretion of unc acid It must be admitted, liowevei, that in this series the 
urme nitrogen to unc acid was not close, unc acid nitrogen ranging from 1 25 to 
cent of the total mtrogen , „ 

Measurements of urme creatinine in the same group of mfmts support the cone 
of a close constancy of creatimne excretion in teims of the piotoplasmic mass 
The range found was from 10 to 15 mg per kilogram of body weight The mg 
were obtamed m malnounshed mfants, probably because of their relatively larger 

active tissue muscular 

No relationship of creatinine excietion to difterences m sleeping time or 
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tonus was discernible In tlio case of an infant haMug sc\ere generalized com-iUsions, lioii 
ever, a creatinmo excretion three to four tunes higher than normal was observed Another 
infant with sbght localized convulsions was found to excrete an approximately normal quan 
tity of creatinine 

MEBCPBOCHBOME Tho Present Status of Mercurochrome — 220 Soluble Davis, H B 
Am Jour Med So , September, 1920, clxxii, Wo 6, p 340 

There have been so many conflicting reports concerning this substance, many so biased 
or ladung m controls as to bo difficult to evaluate, that Davis reviews tho experimental work 
which has been done 

Tho paper first considers tho favorable and then the uafa\orable evidence, then the 
intrapentoneal use, tho drug as a skin disinfectant, effect in edema, use m wounds, its 
precipitation by local anostlietics, and the reaction of tho body to mercurochrome intra 
venouslj 

Seventy six references are thus abstracted 

Davis concludes that there is cvpcnmontal evidence of the value of mercurochrome — 
220 soluble intravenously in tho treatment of septicemia and other infections Other equall> 
convincing experimental results point to the fact that it is not bactericidal m blood, and 
that its Use is not unattended by danger Many clinical reports show miraculous cures, 
others have no benefit, and in some it has probablj hastened death Therefore, treatment 
with mercurochrome nitut still bo considered in the experimental stage Because of its 
dangers it should not bo used iiidiscriminatel> and '=ihould bo reserved for desperate eases 
hTercurochromo is dangerous intropcntoueally because of the local imtant action and 
because of the often very severe general reaction 

If used in wounds, sinuses, or serous cavities its dose sliould be limited to 5 mg per 
kilogram of body weight, as it is easily absorbed and if too much is used it may lead to 
seiero reaction or stomatitis 

The alcohol acetone aqueous solution of mercurochrome recommended by Scott and Hill 
18 a TCiy satisfactory preoperative skin antiseptic It should not be injected into the nose, 
unnary bladder, vagina, and so forth, however along with a local anesthetic, as this will 
give a precipitate 

anemia Tha Relation of Anemia Primary and Secondary to Vitamine A Deficiency 
Koessler K, O Mauier S and Laughlin* R Jour Am Sled Vssn , August 14 I92C 
Ixxxvii, 476 

The opinion that tho toxemia responsible for the sjniptoms of poniicious aaenua is of 
intestinal origin is chiefly based upon tho promiucnco of the gastrointestinal symptoms of 
the disease 

The authors believe that toxic substances or toxins are present in tho intestinal tract 
m many instances but aro not absorbed or arc destroyed before absorption from tlio rates 
tinal tract 

The problem seems to center around tJw quer^ ^V'hat are tho conditions under which 
tho normal viability and impermeability of tho intestinal wall is lostf’^ Their belief is that 
a long standing deficiency of vitamine A may be responsible 

They regard pernicious anemia as, at least in cor ain cases, an intoxication through 
bacterial poisons formed sometimes by the colon bacillus at others by the streptococcus and 
Welch bacillus 

They conclude, from their experiments, that 

1 Blood regeneration cannot take place without tht picscnto of vitamino V. 

2 The addition of vitamino A to tho diet of animals, long depleted in their vitammc 
reserve, brings about rapid formation of new blood cells 

3 The rate and intensity of tho blood regeneration is a function of the quantity of 
vitamine A added 

I condition similar to human pernicious anemia has been produced in cxpenmeutal 

auimals 
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5 A definite relationship exists between a state of chronic vitaiiiine deficiency and cer 
tain anemias 

() The loutine use of a lationallj balanced diet which has proied itself thus far of 
decided lalue in the blood legeueiation of patients suffering from seiere anemias, aplastic 
as well as eiytliioblastic, is the most promising piocedure in the treatment of certaia 
anemias, especially pernicious anenua 


SPIROOHETA PALLIDA Are There Immunologic Strains of Spirocheta Pallida? Kolmer, 
J A , Weiss, D , and Richter, C Jour Infect Dis , April, 1926, wwiii. No 4, p bS 

An attempt to demonstiate by cross agglutination and complement fixation tests the 
existence of immunologieally distinct stiains of & pallida 

No evidence of the existence of such was obtained in the study of six strains 
On the contiary the results may lend some confirmation to the view that m so far as 
experimental sypluhs of the rabbit is conceined, the localization of Spirocheta pallida and 
the subsequent course of the disease are 1 iigcly influenced by the varulence of the organism 
and method of inoculation as well as by the susceptibility of the host and the eSiciency of 
its defensive reaction Probably the same or sinular factors are operative in syphilis of 
human beings without involving the question of strain specificity oi “selective tissue affin 
ity ” or the infecting spirochetes 

CARCINOMA The Mechanism of Cancer Metastasis, Burrows, M T Arch Int Jled, 
April, 1926, xxxvu, 463 

Metastases lu cancer are not the result of a simple migration of cancer cells from the 
cancer to distant organs Metastases aie piimarily the result of the spread of a liquid sub 
stance fiom the main tumor mass This substance spreads over surfaces It is hbeiated 
through a digestion of cells in the center of the mass of cancel ous tissue This digestion is 
not an autolysis resulting from the absence of oxygen, but the result of an excess of the 
glow til stimulating substance, a pioduct of the cell’s oxidation The flmd is rich m growl^h 
stimulating substance This fluid stimulates not only the cancer cells to grow but also t e 
normal cells The cancel cells alieady adapted to it respond more quickly In their groi 
they then remove the nutrition and necessary substances from the other cells and destroy 
them 

This type of reaction may not always occur As is well knovra the normal tissue ma) 
undergo malignant transformation Such has been seen frequently in transplanted 
of animals These transformations are the result of a sufficiently long action of this ui 


WASSBRMANN Wassermann Reaction In Rabbit Syphilis, Wakerlin, G B , and OaiioUi 
P H Jour Infect Dis , April, 1926, xxxvm, No 4, p 327 

The Wasseimann reaction in rabbit syphilis is an index of tissue spirochete interactio 
and is not a ciiterion of the presence or absence of the spirochete 

The Wassermann reaction is consistently positive in about 99 per cent of the cases 
active rabbit syphilis following intiatesticular inoculation , , j 

The appearance of the positive Wassermann reaction in rabbits affected "^**'^* 
may be completely suppressed by the institution of adequate treatment in the cbnica y 
but prepositive Wassermann stage 


ANABROBIC INPBCTION Anaerobic Infection The Process, Dayton, N A Bostoa 
Med and Surg Jour, June 3, 1926, cxeiv, No 22, p 1032 

The process of infection by gas bacilli depends on conditions which depress 
of the tissues and produce a rupture m the normal defenses This mterference 
accomplished by, (a) the introduction of toxin or substances such as calcium 
loids or sterile distilled water, (b) anv factor withdrawing the defenses of the 
the site of injury, such as continued cold, shock, and mechanical or surgical m e 
with the circulation of the part 
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Tlie toxius arc two m number and ha^e a local and a hemolytic action, one extending 
tho tissue injury and tUe other attacking the red cells by lysis The toxins have a selective 
action on the supraTCnal glands TcsuUing m a complete paraljsis of the'se organs 

Tho process in infections arising from tho gostrojntestinal tract differs decidedly from 
that of a tissue injury The bacilli have difficult) in establishing thomsohes and seek an 
already existing pathologic lesion as a locus of attack or as a means of entering the blood 
stream Vnnerobic infections ha\e been ns ociated with gastne and typhoid ulcers gall 
bladder disease, ab'?cesa and caicinoma of the livor and inflammations of the appendix 

The long continued presence of the gas bacilh m tho blood stream without the terminal 
symptoms suggests a chronic infection This is significant as the blood picture of chronic 
gas bacillus infection bears a close resemblance to that of pernicious anemia 

tJEINE SEDIMENT The Number of Formed Elements In the Urinary Sediment of 
Normal Individuals Addis T Jour Clm Inrest June 1926 ii No 5 p 409 

The rate of excretion of casts, red blood cells and white blood and epithelial cells was 
determined m se\entyfour medical students under conditions favorable to tho preservation 
of these urinarj constituents The following results were obtained 


Rate op Excretiov per Twelve Honr Period 



1 WEiaOE 1 

LOU E4>T 1 

1 HIGlLDSr 

Casts 1 


0 1 

1 42t0 

Red blood cells I 




blood and epithelial cells 1 





SYPHILIS Malaria in the Treatment of General Paralysis Report of Cases Eidgeway 
E P L and Green £ M Atlantic Med Jour Mav 1D2G x\i\ 544 

Thirtj four patients suffering from general paralj is who wore treated bv inoculation 
with blood from one having malaria of the tertian tvpe 

Twenty SIX of these patients recovered from the inoculated disease 7 died, and 1 failed 
to become infected Of the 26 patients 5 were not benefited bj the treatment D were im 
proved in greater or lesser degree, and 12 exhibited complete remissions Seventeen of the 
number have been paroled from tho hospital and IC arc still at home many of them having 
reengaged m tlieir former occupations 

The results obtained in the senei of case prove that there raav be no correspondence 
between tho mental improvement and tlio cliouges m the physical signs of the disease nor in 
the serologic picture Several of those manifesting eomplcte remi'^'sions cxJubitcd no favor 
able modifications in these respects In only a small proportion of the cases did the A\asser 
niann tests of the blood and tlie spinal fluid show changes which could bo attributed to tho 
malarial process UTiiIe physical signs vvere favorabi) modified in a number of instances in 
no case did they all show a return to the noimal 

blood Normal and Pathologic Fragmentation of Eed Blood Cells The Phagocytosis 
of These Fragments by Desquamated Endothelial Cells of the Blood Stream The 
Correlation of tho Peroxidase Eeactlon with Phagocytosis in Mononuclear Cells 
Doan 0 A and Sabin F E Jour txp ilcd June 19-G xliu No 0 p 839 

There is constantly some breaking down of the red cells in the circulation by fragmenta 
tion 

The fragments of red cells, as well as whole red cells are plmgocjtized and destroyed 
b> clasmatocytes or endothelial phajaOeytes 

Wlicn there is an increase m fragmentation m abnormal or pathologic states de^uam 
ated endothelial cells of the blood stream ns well as the clasmatocjtcs of the tissues increase 
proportionately and take in thcyi fragments These cells are to l>c distinguished from eosmo 
Phihc leucocytes bj the nature of their granule by the tjpe of motilitj of the celU and by 
A negative peroxidaso test 
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The desquamated cudothchal cells, clasiuatocj tcs, :u the circulating blood aio positive 
to the peioMdase test ouly rvheii they have taken in positive material 

The monocytes show marked lai rations of the oxidase reaction in different species and to 
different technics "With the Sato and Sekija technic most monocytes of human blood ate 
positive, while most of them in labbit blood aio negative, but both positive and negative 
leactions are found in both human and labhit blood 


tTRINABY SEDIMENTS The Effect of Some Physiologic Variables on the Number of 
Casts, Bed Blood Cells and White Blood Cells and Epithelial Cells in the Urine 
of Normal Individuals, Addis, T Jour Clin Invest , June, 1926, ii. No 5, p 417 

Quantitative determinations of the number of fonned elements m the urine of normal 
individuals failed to show that either bodily movements of various types or the mgestion of a 
laige amount of protein in the form of meat had Any statistically significant effect 


ANTHBAX The Inmiunization of Sheep by Means of Anthiax Bacilli Attenuated with 
Sodium Chloride, Schilling, S J Jour Infect Dis , June, 1926, wxviii, No 6, 
p 499 

A single injection of a sodimn cliloiido attenuated culture of B anthracis protected 
sheep against subsequent infection with a virulent culture, the control animals died in fifti 
four hours of typical anthrax The immunity conferred by tlie vaceme was general Vac 
eination and subsequent inoculation with virulent cultures were perfonned subcutaneonslj 
but in widely separated sites of administration 

Virulent anthrax bacilli may be found at foci of piovious infection for some time 
following the apparent recovery of the infected animal 

The reduced pathogenicity as well as the antigenic propeities of the sodium chloride 
attentuated culture of B antliiacis appeared to remain faiily constant during cultivation on 
artificial medium 


ANTHBAX The Attenuation of B Anthracis hy Means of Sodium Chloride and Other 
Chemicals, Schilling, S J Jour Infect Dis , April, 1926, xxxvni, No 4, p 341 

It was found that sulphuric acid and coppei sulphate hydrolyze agar when added to 
this medium, even in such dilute concentrations as would not be expected to inhibit gro« 
of B anthracis 

The addition of 4 5 per cent sodium chloride and the addition of 1 per cent potassium 
ferrocyamde to standard agar appears to represent about the maximum concentration 
these chemicals which may be used without completely inbibitmg the growth of the an r 
bacillus The growth inhibiting concentration of sodium hydroxide is about 015 per cm 
A n increased tolerance to sodium chloride, potassimu ferrocyamde and sodium y 
ide could be noticed in successive transfers of the anthrax, bacillus, as judged by t o P 
duction of a more luxuriant growth 

After growing the anthrax bacillus for seven weeks on agar contammg ^1 


lu virulence 
cent sodium 


potassium ferrocyamde, and for the same length of time on agar containing 0 1 j per 
sodium hydroxide and testing the culture by inoculating guinea pigs, no decrease 
of the organism could be detected 

After growing the anthrax bacillus for six weeks on agar containing 5 per - 
chloride, marked attenuation of the anthrax bacillus was demonstiated by guinea 
rabbit inoculation Presum 

Attempts to immumze gumea pigs with the NaCl attenuated culture fade 
ably this wp« because sufficient intervals of time were not permitted to elapse 

the u=c of 

It was found that rabbits could be successfully and safely immunized by 
the culture attenuated by growing on 5 per cent sodium chloride agar, so 
stood the injection of virulent cultures of the anthrax bacillus in quantities w ic 
larly fatal to normal animals 



REVIEWS 


Books for Ecview should be sent to Dr ‘Warren T Vaughan Medical Arts Building 
Bichmond, Va 


Obstetrics* 

O NE volume of the Oxford Medical Handbook Sene The purpose of this senes is to deal 
shortly with the fundamental principles which underlie various subjects and to lUostrato 
these by their proper application in general practice This volume gives a brief and 
concise presentation of the subject, including the physiology and pathology of reproduction, 
the management of pregnancy of normal labor and of abnormal labor 


Laboratory Outlines in Bacteriology and Immunology^ 

A LABOEATOEY guide for the use of instructors m outlining tlieix coar=es m elementary 
bactenology and one that may well bo used by the student as a manual which most bo 
supplemented by personal instruction Tho work as outlined provides for instruction 
over a penod of one year but la so arranged that the material may be utilized for courses of 
much shorter duration In addition to the usual elementary bacteriologic laboratory technic 
and study of representative nucroorganism<>, a section is devoted to serologic tcchmc including 
vaccine preparation, hemolysis bacterioljsis complement fixation fiocculation tc ts, tho col 
loidal gold test, phagocytosis, toxins and antitoxins and hypersensitivity 
It should find a wide usefulness in its field. 


Birth ControlX 

A SYMPOSIUM bj >arious authors on facts relative to birth control which should be in the 
hands of everj physician This is not a disquisition on the relative value of contra 
ccptives but is a clear exposition of the problem as it stands today and a consistent 
argument for tho adoption of some satisfactory method of birth control Tho authors take no 
definite stand as to what methods shall be preferable 

The human race has been here at least 400,000 years In tho c thousands of generations 
tho population of tho globe had increased up to 8o0 000,000 in 1830 Within the mtervcning 
century this population has been doubled It is estimated that one hundred years from now 
there will be three and one half times the present population or about five billions. It has 


Iiora In so far as practicable the book review ection will present to the reader (a) 
interesting knowledge on tho subject under discussion culled from tho volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume 

We trust that the scientific information printed in these pages will make tho readmg 
thereof desirable per se and will thereby justify the space allotted thereto 


Obstetrics By John S Falrbalni 31 A. B 31 B Ch (Oxon ) FRCP (Lond ) 
t K-C S (Eng ) Cloth Illustrated Pn *‘^1 Price $1 "5 Humphrey Milford Oxford Uni 
versity Press 

_ tl^boratory Outlines in Bacteriologj and Immunolofr> B> John F "Norton PhD 
ana I s Falk Ph D Cloth Pp 114 The University of Chicago Press Chicago lU- 10 6. 
o„Ki Control — Facta and Responsibilities — V SiTiiposIum Dealing with this Important 

Number of \jigles Edited by Adolf Me>er M.D Cloth Pp lo~ Price $3 00 
The WilUams and Wilkins Compan> 19^ 
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been estimated that fi\e billion people aie the most that can be fed if e\eiy tillable acre m 
the world is tilled as iiell as we knoM how to do it 

Those, whose religion opposes birth control, insist that wo aie commanded in the Bible 
to increase and multiply and replenish the eaith They seem to foiget that this command Ins 
already been obej ed in full, and that the command was given as an emergency procedure after 
a tenable flood in which all but eight people had been drowaied Since that time the popula 
tion of the globe has been multiplied two hundred and fiftj million times 

We hear much of the declining birth lato This sounds bad until we realize that coa 
comitant with this the death late is shiinking still faster due to inipioved methods of pre 
ventive and curative medicines 

The antagonist often replies that by the tune we become over populated new methods of 
synthetic food preparation will relieve the situation They do not realize that not a smgk 
plant of dietary importance has been bi ought into cultuation within historical times Pre 
histone man discovered them all and now that theie are no unexplored regions the probability 
of new boons like com and potatoes is small The limits of production will be expanded, the 
ravages of insects and fungi i educed but neither genetics noi chemistry can be expected to 
furnish a final solution to the old maltliusian piopositiou 

War IS but a tempoiarv check to population This icquiies no argument in substantiation, 
only census figuies The same is tiue of pestilence and famine 

Sentimentalists insist that all aie bom equal The f aimer knows that his animals aro 
not bom equal and he saves the well bred £oi breeding purposes and destroys the other' 
Human mating today is controlled chiefly by piopinquitv, leligioii, lace, social position and 
personal attraction Eugenics is not a dead science noi is it puicly theoretical Some day it 
will again come to the foie in a moie piactical aspect 


Obesity' 

D B LEONARD AMLLIAAIS has wiitten a leiy readable tiiade against fat people It is 
for lay consumption piimarily The unlovely condition called coipulence has been 
divided into three stages known respectively as the enviable, the comical, and the 
pitiable He domes a place to the enviable obese No degree of obesity is enviable 
The author draws widely on known facts of nutrition and metabolism and endocrmologv 
and intersperses with them some of his own theories 

Ho has far less patience with the obese man than with the obese woman Obesity m 
male is, in his opinion, nearly always due to gouiniaiidisni and is therefore disgusting 
when it occurs in the female is, in his opinion, usually endociine in origin and therofoie ex 
cusable The fiirer sex may, theieforc, lead the volume without gross injury to 
pride Indeed, the author rather retraces liis steps aftei his flagellation of the male for ^>c 
lauds the slight corpulence of motherhood while deciying the boyish figure of the cocotte 
the former small accumulations of fat aie physiologic in preparation foi the inci eased me a 
bolic dram of pregnancy and the mateiiially inclined woman, who looks upon sexual congr 
as a means to an end, is allowed to put on a little excess adipose tissue without cri ic ^ 
while the latter in whom the sexual act is an end in itself is soveiely criticised for eep 
her figure slim so that it may bo attractive to the male This volume should be a source 
gratification to the German hausfrau 

The physician may read this volume foi relaxation and in it will find many goe 
vincing arguments for use in his consultation woia 

1 Arifidlfi 

•Obesltj Bj Leonard AV'-llHams M D Author of Minor Maladies ana 
and Old Age Cloth Huniphie> Mllfoid Oxford Unlveisitj Press 
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EDITORIALS 

The Etiology of Granuloma Inguinale 

G ranuloma mgumale ls tlescubed b> as a chrome infectious 

ulcerative inocess usually but not iiccess'inlv iinohiug' the gemtaln 
01 ueitjhbonuo parts, showing little oi uo tellde^c^ to spontaneous healing, 
and yielding to treatment with tartar emetic (antimony and potassium tar 
tiate) 

Ongmallj recogmzed md fiist desuibed as serpigenous ulceration of 
the genitals’ by McLeod in ludii iii 1882, it was fiist isolated as a clinical 
entifv h\ Conjei-s and Daniels* iii 189b and since that time has been described 
undei \anous names in "varioiLs localities 

AVhile long regarded as a tiopical disease, the leports of uumeious in 
'estigatoi's haae shmvn a rather wide geographical distiibutioii and it is of 
particular interest to note that recent leports indicate that tins disease is 
endemic in \aiious parts of the North and South and is much more prevalent 
in tlie United Stites tli m is ^enerallj supposed 
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There has been, and still is, much discussion as to the etiology of this 
infection By many obsei-veis for a long time the inclusion bodies first de 
sciibed by Donovan^ in 1905 and now geneially known as “Donovan bodies” 
have been legaided as the etiologic agent 

The occurienee of these bodies is an accepted fact in the lesions of this 
disease and the piesent controversy concerns then nature rather than their 
relation to the lesions 


There is some reason to question the identity of these bodies with the 
genus Leishmauia and various woikeis hav'e presented more oi less convmcing 
evidence that the bodies seen in this disease are not protozoal forms but bac 
teiia of the B mucosus capsulatus group 

On the one hand there is, as yet, no convincing evidence of the cultivation 
of Leishmania, and no evidence in any othei bacterial disease of the specific 
action of a synthetic drug, and, on the othei, some very suggestive reports 
are available of inoculation experiments with cultures isolated from granu 
loma lesions 

Lynch, ^ for example, has cultured an organism morphologically similar 
in smear and culture which he regards as of etiologic importance and which 
he further believes distinct from the Donovan bodies of whose etiologic rcla 
tionship to granuloma inguinale he is not altogether convinced, Campbell^ 
suggests that the Donovan bodies may be secondary mvaders, while not 
committing himself as to the etiologic importance of the encapsulated organ 
ism isolated from his eases, and uumeious similar reports can be found m 
the liteiatuie 

It may be granted that encapsulated and more oi less pleomorphic bacteria 
can be cultured from a large percentage of cases, that they not infrequently 
appear moiiihologically indistmguishable fiom the bodies seen in direct smears 
from the lesions, and that, apparently, these bacteria aie members of the group 
of which B mucosus capsulatus is the type 

Then relationship to the production of the disease, however, awaits exten 
sive experimental inoculation studies of which, as yet, there are not very many 


reports 

Coinwmll and Peck,® however, have recently described an organism whic 
they believe does not belong to the B mucosus capsulatus group and w m , 
in old cultures, reproduces exactly the morphology of the Donovan bodies 

In a second paper ^ they report moculation experiments on rabbits 
eiing the same organism from the lesions produced, and Goldzieher a 
Peck® continuing studies on the same organism report studies supportmg 
their belief in the etiologic relationship of this organism, for which 
pose the name BaeiUus veneieogranulomatis, by complement-fixation an 


leigic tests as w^ell as animal moculation 

The question remains an unsettled one worthy of extensive study 
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Some Recent Conlubuttons on the Treatment of Pneumonia 

T he last two or three jears may be charaeterized as a period m which «e 
have been becommj more Ultimately acquainted with the paeumocDoous 
as a germ Careful baoteriologie, immunologic and chemical studies of the 
pneumococcus cell are being made and while many of the observations re 
corded have no direct or apparent beanng on the treatment of pneumonia, the 
result will be an aeoumulation of knowledge, some of which will be applied 
in practical therapeutics This intensive study is being earned on particu 
larly by Avery, Doehez, and their coworkeis at the Rockefeller Institute, by 
Felton and Bailey at Harvard and by Falk and Taeobsou at the University 
of Chicago 

Work at the Kockefeller Institute indicates that the flsed tj pe pneumo 
COCCI may be divided into two categories ti/po specific or S strains and de 
graded or R strains Both groups are present in all three of the Ased types 
The type specific pneumococci retain their capsules The degraded ones have 
lost them The type specific antigens appear to be associated with these cap 
sules and are carbohydrate, poij saccharide, m nature Reimann finds that 
immune sera for the degraded K strains cross agglutinate A serum immune 
to a Type II E strain will also agglutinate other fixed type E strains It 
will not agglutinate fixed type encapsulated & strains, not even of Type II 
Apparently in immunization against pneumococci two varieties of agglutinins 
are produced, a genera] one for the pneumococcus protein and a specific van 
ety against the type specific antigen 'While the E immune sera do not agglu 
tinate the type specific pneumococci they do precipitate the free protein of 
these S strains after autoljsis Here the pueumoeocous protein has apparently 
been liberated from the type specific antigen 

The E strains are serologically identical They evoke species- — specific 
antibodies and not ti/pe specific antibodies 

The recognition of type specific and degraded pneumococci explains con 
fusing cross reactions which have been observed and might conceivably have 
some bearing on the varied results that have been reported in the literature 
following treatment with Type I immune serum A Type I serum produced 
with degraded Type I pneumococci will have little or no effect against a type 
specihe Type I pneumococcus 

Sia finds that the specific soluble substance from a fixed pneumococcus 
mcreases the virulence of an otherwise avirulent pneumococcus This spe 
cific soluble substance is polysaccharide in nature and is probably related to 



932 s 


TIID JOURNAL or LABORATORY AND CLINICiVL ■\tEDICINE 


01 the same as the tj'^pe specific antigen pievioiisly discussed Pneumococci, 
eithei natuially endowed ivith this substance oi leintoiced by its addition, 
become more viiulent 

Within the last few jeais theie has been no outstanding alteiation in the 
seium tieatment of lobai pneumonia The lesiilts obtained ivith Type I 
serum at the Rockefellei Institute still stand, although ceitain woikers have 
not obtained as convincing results Perhaps the most outstandmg lequisite 
foi success IS seium admmistiation at as eaily a date in the disease as pos 
sible Moie recently Gay and Chiekeiing have produced a concentrated 
Type II serum which carries with it some promise of results 

Polyvalent, immune sera aie of value only m Type I pneumococcus lufec 
tion, for thej’^ do not contain a sufficiently potent concentiation of Types II 
and III antibodies to be of value 

Huntoon has separated tlie antibodies from the seium piotems The 
separation of the immune body from the other serum constituents is natu 
rally an ideal to be attained He prepares a polyvalent serum and by expos 
lug it to contact with pneumococci efiects combination between the anti 
bodies and the antigen The antigen has become sensitized The antibody 
has become absorbed The bacteria are then centrifuged and washed with 
salt solution until the serum is entirely removed The antigen-antibody com 
bination is next emulsified and an appropriate amount of alkali added The 
mixture stands overnight, during which time the antibody is set free in great 
part from combination with the antigen Tlie latter is then thrown out hj 
centrifugation 

The supeinatent fluid contains the antibody with agglutinins and proh 
ably a slight portion of antigen still attached This is further purified and 
finally filtered through porcelain There is piactically no protem in the 
solution 

Antibody solution injected intiavenously has produced occasional severe 
reactions winch have in one or two instanoes terminated fatally For this 
reason subcutaneous administration was substituted Oliver and Stoller re 
port then results with the subcutaneous administration of antibody solution 
They found that in a stiidv of twenty-thiee cases two had mild febiile reac 
tions, all had local pain and one developed what appeared to be an extensne 
cellulitis Only four experienced subjective improvement and but three is 
played objective improvement The remainder were not benefited 
concluded that pneumococcus antibody solution as prepared at that time 
(1925) IS of less value in the treatment of Type I pneumonia than is Tjps 
serum It does not prevent extension to other lobes Then best results we 
obtained in Type IV infection where the mortality was 10 per cent 

They found that subcutaneous admiiiistiation did not sterilize the 
stream This apparently is due to the fact that antibodies either o 
appear, or appear but slowly within the blood stream 

Huntoon therefore has experimented further with intravenous a 
tiation He finds that the severe reactions are apparently usually associ^ 
with extianeons bacterial contamination This has been gieatly 
manipulation at low tenipeiatiues He has also peifected a method o 
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bod> concentration It can now be ooiiccntrattd about 40 times ivitJi the 
result that the dose is 5 or 10 c c intravenously instead of the former 50 to 
100 c c 

Bildniu and Cecil lepoit pionnsiiig: results in the treatment of Tvjies I 
riid II jnieuiiioiins, uith Felton \ concentrated serum 

The vaccine treatment of pneumonia is, as usual, before us ioi coiisidera 
tiou Rosenou and Hektoeii in 1913 recommended the administration of 
partial]} autoljzed pneumococcus antigen This appears not to have been 
followed up in recent years Alexander Lambert reports treatment nith a 
mixed bacterial vaccjue containing in each cc 200 million Pfeiffer bacilli, 
100 million pneumococci 100 million streptococci, 200 million llicrocoecus 
catarrhabs and 200 million each of Staphylococcus albus and aureus There 
are in all 160 strains of bacteiia He injected fiom 1 to 2 c e of this vaccine 
intramuscularly every six hours until the tempeiature had reached 99 and 
then every twelve hours for two oi thiee davs, aud fiuallv once daily until 
s\mptoms had entirely subsided He reported no reaction from these treat 
ments Two hundred twenty one cases so treated weie compaied with 286 
control cases observed during the same season The mortalitv amoug the 
treated was 19 per cent as contrasted with 37 per ccut amoufe the controls 
When treatment was started within the first fortv eight hours the death rate 
\\ab reported as 5 8 pei cent withm the first seventvtvro hours as 9 8 per 
cent He records a dimnushed severitv rather tlian n shortening of the course 
of the disease, following this mode of treatment 

It lb a matter of ancient obseivatiou that pationfs with lobar pneumonia 
are more comfortiblo when in the open air Oxvgen treatment leeened its 
first impetus following its application in 1917 bv Haldane m tlie treatment 
ot acute pulmonary edema Vaiious appaiatus have been devised for the 
oxygeu administration, some simple some intricate some apparently efficient 
others inefficient Barach delineates the present status of oxygen therapy 
For satisfactory results the inspired air should contain from 30 to 60 per cent 
oxygen It is not safe to breathe for a long period air containing over 70 per 
cent oxvgen Best results are to be anticipated when the oxygeu concen 
tration is between 40 aud 50 per ccut Below 30 per cent oxygen is ineffec 
tive The oidinary funnel method delivers oxygen m a concentration of 
about 24 per cent, scarcely 5 pei cent increase over atmosphenc concentra 
lion The proper use of the nasal catlietei w ill clehv er oxy gen into the naso 
pharynx at a concentration of 30 per cent This is when the oxygen is being 
at the rate of about 2 liters pci minute With the bubble method’ 
usually but 1 liter is delivered pei minute 

Tliere are many potential sources of error in nasal catheter administra 
tiou The catheter may be in the anterior portion of the nose not in the 
nasopharynx It easily becomes clogged and should therefore have several 
perforations in the tip and should be cleaned everv four hours The patient 
may breathe entirely through the mouth Too abundant oxygen flow may be 
irritating to the jiatient 

The Barach rebreathing apparatus, equipped with soda lime for the ab 
sorption of the expired carbon dioxide, will deliver 40 per cent oxygen con 
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centiation when the gas is being run at a rate of 1 liter per minute This 
results in a distinct saving of oxygen 

The tent methods are apparently most efficient, delivermg from 40 to 60 
pel cent concentration Guedal has devised a simple, cheap oxygen tent made 
with baiiel hoops cut in two and airanged criss-cioss to serve as supports 
and coveied with a single layer of muslin This is placed over the patient’s 
head and oxygen is deliveied through a tube the end of which is in the neigh 
boihood of the patient’s face No provision is made for removal of caibon 
dioxide, although a small apeiture is sometimes left along the base for venti 
lation Deliveimg 3 liteis of oxygen pei minute, the author mamtams a 
concentration under the tent of about 35 pei cent His eiiterion for adiumis 
tiation IS the extent of cyanosis of the finger nails Oxygen is given until 
the nails are no longer eyanosed The oxygen flow is then adjusted at such a 
rate as will keep the nails free from blueness 

In this woik commercial oxygen in high pressure cylmders is more eco 
nomic than low pressure medicinal oxygen It may be pui chased m 110 or 
220 cubic foot cylinders to which are attached a pressure gauge so graduated 
as to indicate the flow of oxygen m liters per minute The expense inth the 
Guedal apparatus, which is rather extiavagant of oxygen, using on an aver 
age of 3 liters per minute, luns from $6 to $8 per day 

No extiavagant claims are made for oxygen m reducmg mortality from 
lobai pneumonia Baraeh characterizes the treatment as supportive but not 
curative It reduces the cyanosis, dyspnea and restlessness The respiration 
and pulse are often favorably influenced and debnum if present is usually 
decidedly lessened 

Diathermy is a relatively recent departure in pneumonia therapy The 
pneumococcus will not long stand a temperature of 106° or over As is well 
known the application of diathermy increases the temperature of the tissue 
between the electrodes Stewart claims for diathermy an improvement m 
the circulation through the hepati/ed lobe, improvement in coronary circula 
tion and increased phagocytic activity He finds that after diathermy the 
pneumonia patient experiences a change in the character of the respiration 
rather than in the rate, the respiration being deeper and freer, due perhaps 
to the diminished pleural pain or perhaps in part to the other changes at 
tributed to the treatment He states that the relief from cyanosis is constant, 
ascribing it to better functioning of the right ventricle and perhaps to better 
aeration m the lungs The temperatuie falls by lysis rather than by crisis 
Diathermy so far has not prevented extension into other lobes Stewar 
describes a mortality of 15 per cent as contrasted with 43 per cent in 
cases There were 254 in the former group and but 31 m the latter 
majority were not typed Walsh observed a 12 3 per cent mortabty in^^ 
diathermy treated eases and 20 3 per cent among 59 who did not receive 
treatment 

The drug treatment of lobar pneumonia is practically m statu 
compaied with the last few years Optochm, ethylhydrocuprein, deseri 
by Moore m 1915, has developed little farther No literature of great 
tance has appeared on this remedy within the last two years This qu 
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demative appears to be directly pneumoeocoidal but is too toxic, producing 
amblyopia in several cases, permanent contraction of the visual fields in a 
few and permanent blindness in one Otherwise this remedy held consider 
able promise, the pneumonia mortality being aiound 10 pei cent 

Digitalis continues to bold its place As in the past there is no uuauinuty 
as to whether it should be gi\ en throughout the course of the illness or with 
held until specific indications aiise With the methods for rapid digitaliza 
tion now available its administration to an othenvise normal beait is as a rule 
not necessary Where evidence of myocarditis exists, digitalis should be 
instituted without delaj Lawrence studying 1000 cases at Camp Devens 
found X ray evidence of enlargement of the heart early m pneumonia Rob 
mson at the Atlanta meeting of the Southern Medical Association reported 
experimental evidence showing that digitalis diminishes the size of the heart 
thereby increasing its output and its elBciency In summarizing the digitalis 
problem we may say that the proper time foi its administration remains 
optional 

Mercuroehrome intravenously oi inlraperitoneallv has been recommended 
for pneumonia in children Hoppe and Pieeman treated 23 oases of lobar and 
bronchopneumonia with mercuroehrome in the usual dosage The mortality 
among these children was 8 5 per cent as against 39 per cent in the controls 
The duration of illness in the former was 6 5 davs as contrasted with 16 5 
days m the latter 

Spectacular, if not extras agant claims are made by Nott for the potas 
Slum permanganate treatment of lobar pneumonia Two grains of the pure 
chemical are dissolved in one and one half pints of warm water and this is 
given slowly per rectum in three or four ounce quantities every two and one 
half to four hours for the first twenty four to thirty six hours After this it 
13 administered twice daily for three days then once a day for three days 
The course of the illness naturally determines the frequency and length of 
administration Forty cases have been so treated with a 5 per cent mortality 
Nott claims for this method a remarkable sedative action the clearing up of 
blood from the sputum withm a few hours after its first administration and 
a rapid temperature fall bv lysis He makes no attempt to explain the phe 
nomenon If the results are as good as the author believes they are deserv 
mg of substantiation yvith more carefully controlled clinical observation He 
also administers thyroid extract by mouth but doubts yvhetber this is a factor 
in the good results 

In reviewing the advantages claimed for these yanous therapeutic pro 
cedures, m terms of the mortality rate the great variation in both treated and 
control cases is evident In view of the differing seventy of the disease at 
different seasons and in different local prevalences it is necessary each time 
to run a control senes treated under analogous ciroumstances Eyen then, 
however pneumonia is a disease yvith so many yarvmg factors and complica 
tions that few senes treated by any one method ire sufficiently large to elim 
mate the infinence of these vanables 

Thus the type of pneumococcus infection a factor of great importance 
is sometimes not mentioned Some of the reports yvhioh we have reviewed 
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make no mention of the causative oi ganism Tj iie I pneumococcus is associ 
ated nitli a loiigli moitality of 25 pei cent, Type II of 32 per cent, Tjpe III 
of 45 iiei cent and Type IV of 16 pei cent A difteient lelative proportion 
of type infections between the test series and the contiol senes will vitiate 
the results Probably the best figure that ive have on general pneumonia 
mor-talrty rs that of Wells who reports a 20 4 per cent death rate ui 465,400 
cases of pneumonra Here the number rs sutficiently large so that the compli 
eating factors mentioned have become well nigh negligible 

The great drscrepancy rn the death rates reported above makes compari 
son difficult or impossible This brings us to the conclusion that there is at 
present no “all around” specific for lobar pneumonia Each case must be 
indiAudualized The basic principles are stiU important rest, both mental 
and physical, abundant fluids, a light diet, particular care to avoid abdominal 
distention, digitalis where indicated, caffein as a respiratory stimulant occa 
sionallj, abundant fresh air, and a careful watch for comphcations Of these 
probably the most important is rest, natural if possible, induced if necessary 
Beyond this the doctor treating the individual case will he interested not 
so much in a series mortality as in selecting those of the more recent thera 
peutic measures ivhich are calculated to give the patient greater subjective 
and objective relief from the individual symptoms as they arise Some of the 
measures described above will fall within this categorj' 
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Youar Incebator Must be Accurate 

Just as with your laboratory worker your incubator 
must be capable of performing the assigned tasks 
accurately 

Accuracy in an incubator is its ability to maintain 
the temperature constant continuously 

This IS why the Freas Incubators are used in the 
leading laboratories 

The Thermo Electric Instrument Co. 

1215 South Grove Street, Irvington, N. J- 
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TIIL libHUIOr or BACTERIOPHiWB IN SUQ IR IIEDU 

W'ls repe'ited usiug* 'isp'mgni medium/ instead of biotli, the amiigement 
bemg otheiiMSC the same The icsults wcie identical ■with those obtained with 
broth 

ir A great majority of bacteiiologisfs stiil use D’Heiedc’s method foi the 
nitcrpretation of then results with bactuiophagc To avoid objections that tlie 
nbo\c experiment wan cauitd out uith Jaige quantities of phage, the foIlo-wing 
experiment nas made Ten tubes weie filled nith JO cc of 1 pei cent devtrose 
bioth This siigai conccnti*ation uas selected due to the fact that this amount 
was sufficient to produce high acidit\ of the medium while the baeteiial giowth 
within twentj foui lioius was quite heava In addition the iii*st tube obtained 
lee Sluga phage, the second tube obtained 01 cc pbage, the third 0 01 cc 
phage, etc A duplicate senes with plain biotli was piepared in the same man 
ner One tube with dextiose bioth and bacteiia and anothei tube with plain 
bioth and baeteiia sened as contiols \11 tubes were seeded with one loop of 
Shiga bacilli The lytie powei of the phage tubes was tested befoie seeding 
with bacteiia Aftei twentj foiii houi-s incubation at 37 C the filtrates of 
these tubes were again tested foi the piescncc of phage Usualh the control 
tube With dextrose showed a hea\iei bacteiml giowib than the tube with plain 
broth A paitial oi complete disappearance of phage was obsened in tubes 
eontaiiung dextrose ind smallest amounts of phage wlnle the corresponding 
tubes m plain broth showed phage in small quantities D Ileiclle and mam 
others have repcatedl) obsened that small amounts of phage faNoi the dc\elop 
nient of resistant bacteria jUtei fwent\ fom houi*s mcnbation the bacteria 
in all tubes weic tested on plates igiinst the phage It was found that the tubes 
where the phage disappcaicd alwajs contained lesistant hactena Wc ha\c 
obsemd aerj often, tiut sugai containing media show a hcaaiei bactcnal growth 
than those without sugai This obsciiation can casil\ be explained due to the 
fact that the addition of a suitable sugai to the medium increases its nutntuc 
power Such increased bacterial giowth causes a dispiopoition between phage 
and bacteria, and leads to the foimation of mistaiit bacteria This second ex 
penment seerainglj contradicts the fii”st The results of this experiment mdi 
cate that the phage are destiojcd onl^ in lomparatisch small quantities 

Such a conclusion would be perfecth m iccoid with D Horellc s conception 
about the relation between lesistant bactena and phage he assumes that lesist 
mt bacteiaa destroy phage 

III Da Costa Ciur® and some others tomul that t)it phige eiitei the dead 
bodies of the susceptible bacteiia This fact induced us to consider the possibil 
itj that the phage eiitei the bodies of lesistant bacteria and remain there mac 
live Sucli an occunence m a cultuic containing phage and a laigo numbei of 
resistant bactena would distincth deciease the amount of the phage If the 
quantitj of phage weic large the decrease could he easily o\ei looked if the 
quantity were small it is possible that all the phage enter the bodies of the 
resistant bactena and the filtrate of the cultiuc will not contain anj phage 
when tested on plates It is geiicrollj accepted as a fact tliat the multiplication 
of phage occurs at the expense of the susceptible bactena Bacteriophage wlncli 
enter the icsistant bactena would not be ahle to multiph 

In Older to determine whether the phage aio destio^ed b\ lesistant bac 
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oul pliage do not weaken at Ph d 8 At Ph 4 4 the activity is deei eased aliout 
50 pel cent oi moie and at Ph 4 0 the phage aie completely inactive and do not 
lecovei any moie 

D’Heielle’s suggestion to u^e glucose bioth foi isolation of bacteiia from 
baeteiiophage would be veiy useful and simple, if two conditions veie fulfilled 
(1) the acidified medium should not inhibit bacteiial giowth, (2) this acid 
medium should completely destioy phage We thought it worth while to make 
a detailed analysis of this method foi isolation of bacteiia Seieial faetois 
should be consideied (1) the composition, the sugai content, and the reaction 
ot the medium, (2) the intensity of bacteiial giowth and the development of 
lesistant bacteiia, (3) the influence of the H-ion concentiation on the leaction 
of phage and the i elation of phage to lesistant bacteiia, (4) the use of tiypsm 
ioi detection of phage inside of baetenal bodies, (5) the influence ot a pio 
longed incubation on the behavioi ot bacteiia and phage, (6) a lehahle method 
101 leading and inteipietatioii of the obtained lesnlts 


EXPERIMENTS 

I In Older to deteimine the influence of the sugai concentiation on the 
leaetion of the medium, the bacteiial giowth, and the Ijtic pimciple, the follow 
ing expeiiment was earned out To a senes of tubes containing 10 ec of hioth, 
dextrose was added in vaiious concentiations (0 01 pei cent, 01 pei cent, 1 pei 
cent and 5 pei cent) The leaction of all the tubes was set at Ph I 0 To each 
tube Shiga phage weie added in a sufficiently laige ciuautity to cause complete 
lysis (1 e c ) Each tube was then seeded w'lth a loop of Shiga bacilli A second 
series of tubes with the same sugai content, as the fiist senes, did not contam 
baeteiiophage As contiols seived (1) a tube wath plain bioth and the above 
amount of phage, (2) a tube wuth plain bioth and bacteiia, (3) a tube with 
plain broth, bacteiia and phage All the tubes w'cie kept foi tw'eiity-toui houis 
at 37° C The tubes of the fiist senes w'eie peifectly cleai with few exceptions, 
similailj the fiist and thud contiols The tubes of the second senes weie moie 
cloudy than the second contiol Tiansfere weie made on plates fiom the tubes 
of the fiist senes and five diops ot phage wmie added to each plate 
ot the cloudy tubes of the fiist senes show'ed lesistant bacteiia on plates 
contents of the phage tubes W'eie pulled through the Beikefeld filtei and teste 
on plates foi the piesence of phage Piltiates of eveiy tube of the fiist seii^ 
showed phage on plates Attei the incubation, the H-ion concentiation o a 
the tubes was deteimined Contiol No 1 did not show' any changes, contios 
Nos 2 and 3 showed oiih slight ones Tubes seeded w'lth bacteiia only, 
a gradual iiiciease ot aciclitv coi responding to the sugar content The 
aciditj obtained was Ph 4 7, which could be obseived in tubes w'ltli 1 
glucose, tubes with a higher glucose content than 1 pei cent did not show ^ 
highei aciditv Tubes with bacteiia and phage, showed much less acidi c 
of the medium In tubes w'lth phage and a laige nunibei ot lesistant hm 
the H-ion concentration was almost the same as in the corresponding 
out phage In all tubes which contained baeteiiophage before seeding wi i ^ 
term, the lytic piinciple could be found m the filtiates aftei the 
complete destine tion ot phage w'as not found in a single tube This e\pei 
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w-is repeited bj using’ isp-ingm mcdiuim instead of biotli, the arrangement 
being otheiuisc the same The icsults ncie identical ■with those obtained ivitb 
broth 

II A great majoritj of bacteiiologists std! use D’Heiellc’s method foi the 
interpretation of then results with baetaiopliage To avoid objections that the 
abote eiperimont uas caiiicd out uith laige quantities of phage, the follouiiig 
eiperinient uas made Ten tubes ncie filled lutli 10 ce of 1 pci cent dextrose 
bioth This sugai concentration uas selected due to the fact that this amount 
uas sufficient to produce high aeiditx of the medium uhile the baeteiial gioivtli 
within tuentj foui lioius was quite bean In addition the hi-st tube obtained 
1 cc Sluga phage, the second tnbe obtained 01 cc phage, the third 0 01 cc 
phage, etc A duplicate senes avith plain bioth was piepared in the same man 
ner One tube uith de\tiose bioth and battel la and anothei tube with plain 
bioth and baeteiia sened as contiols \ll tubes uere seeded uith one loop of 
Shiga bacilli The lytie pouei of the phage tubes was tested befoie seeding 
with baoteiia Aftei tweiitj foui houi-s meubation at 37 C the filtrates of 
these tubes uere again tested foi the piesencc of phage Ustialh the control 
tube uith doatroso showed a IicaMci baeteiial giou-tli than the tube with plain 
broth A paitial oi complete disappearance of phage uas obsened in tubes 
containing de\ti'Oso ind smallest amounts of phage ulnlo the corresponding 
tubes lit plain brotli showed phage iii small quantities D Heielle and mans 
others have repeatcdlj obsened that small amounts of phage fasot the doselop 
nient of resistant bacteria itftei fuciifa foui bom’s nicubation the bacteria 
111 all tubes weio tested on plates igimst the phage It was found that tlio tubes 
where the phage disappeaied alwajs toiitaiiied lesistaiit baeteiaa Wo base 
obsomd lerj often, tlut sugai containing media show a bcaaiei baeteiial growth 
than those without sugai This obsenatioii can easih be explained due to the 
fact that the addition of a suitable sugai to the medium increases its nutntixe 
power Such increased bacterial giowlb causes a dispiopoition between phage 
and bacteria, and loads to the foimation of resistant bacteria This second e\ 
perimeiit seeminglj contiadiets the firat The results of this experiment mdi 
cate that the phage are destiojed onli in lomparatiseh small quantities 

Such a conclusion would be perfeeth m lecoid with D Herellc s conception 
about tile relation between icsistant bactciia and phage he assumes that lesist 
mt bactetaa destroy phage 

III Da Costa Ciur" and some others tomid that tin phige entei the dead 
bodies of the susceptible bacteiio This fact induced us to consider the possibil 
itj that the phage eiitei the bodies of lesistaiit bacteria and remain there mac 
tive Sucli an oceunence m a cultuie eontannng phage and a laige nurabei of 
resistant baeteiaa would distiiieth deeiease the amount of the phage If the 
quantitj of phage weic large the decrease could be easili os ei looked if the 
quantitj were small if is possible that all the phage enter the bodies of the 
resistant bactena and the filtrate of the eultmc will not contain anj phage 
when tested on plates It is gencrallj accepted as a fact that the multiplication 
of phage occurs at the expense of the susceptible baef ei la Bacteriophage which 
enter the icsistant bactena would not be able to multiph 

In Older to determine xvhetlier the phage aic destioied bv lesistant bac 
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teria oi enter these bacteria and remain there inactive, but alive, the follomng 
expenment was earned out We piepaied 10 tubes, each with 20 ec of 1 per 
cent dextrose broth, decreasing amounts of phage (2 c c , 0 2 c c , etc ), and one 
loop of Shiga bacilli Three diops were removed from each tube and tested on 
plates The tubes and plates were then incubated foi twenty-four hours at 37° 
C Aftei the incubation, the tubes weie heated foi one hour at 55° C and the 
leaction adjusted to Ph 7 5 Fifteen c c of the contents of the tubes were pulled 
thiough the Beikefeld filter and tested on plates for the piesence of the lytic 
pimciple To the filtiates and remaining contents of the eultuies, tiTPsm was 
added q s 1 pei cent The tiypsin was pieviously tested foi the presence of 
phage, and the lesults were negative The trypsin-eontaining tubes were then 
incubated foi foity-eight houra at 37° C , pulled thiough the Berkefeld filtei 
and tested on plates The results showed that the filtrates of eultuies exert the 
same lytic activity before and aftei tryptic digestion The filtiates of digested 
eultuies show a stionger phagic activity than the corresponding digested and 
undigested filtiates, this diffeienee ineieases toward the lowei dilutions In 


some low dilutions, the filtrates of cultures before and after tryptie digestion 
aie perfeetlj'^ negative, while the coriesponding filtrates of digested cultures 
show a more or less distinct phagie activity This increase of phagic activity in 
the filtiates of digested cultures can be explained only by the fact that the phage 
aie liberated by tryptic digestion from the bacterial bodies The tubes with 
negative filtrates contained a large number of lesistant baetena, the degiee of 


resistance was tested on agar-plates by adding from cultures one loop of baetena 
to increasing amounts of phage The absence of phage m plain filtiates and the 
presence in filtiates of digested eultuies with resistant bacteria indicate that 
the phage aie in this instance bberated from the bodies of the resistant baetena 
These findmgs justify the following conclusions (1) resistant bacteria do not 
destroy phage, (2) bacteiiophage which enter the bodies of resistant baetena 
can be bberated by tiyptic digestion, (3) phage liberated from resistant bac 
teiia are not derived fiom trypsin and possess the property of regeneration as 
any other phage, (4) filtiates of cultures with a large number of resistant hac 
teiia and a small amount of phage do not contain any phage, (5) the same cu 
tines digested again show phage, (6) trypsmized culture filtiates camiot con 
tain phage, if they did not contam it pievious to the digestion D Seie ej 
classification of bacteriolysis in two acts is therefore justified The fii'st ac^ 
oceui’s regardless of whether the bacteria are susceptible oi resistant, but 
to the same susceptible strain, in the second act, the actual lysis occurs on 


with susceptible baetena 

IV These findings induced us to consider that the bacteriophage ma) 
sibly enter the bodies of any bacteria and there pioduce lysis if the 
susceptible, and remain inactive, but alive, if the baetena are resistant o 
these possibibties, the experiment was woiked out in a manner similar o 
foiegoiug Instead of the resistant baetena of the susceptible strain, 
subtilis and Bacillus pyocyaneus ivere employed The results weie e 
negative There was no difference between the filtrates of cultures be 
after the incubation and between the filtiates of cultures before and after 
digestion These experiments were repeated seveial times, the lesu s 


always negative 
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V In the following cxpeiiment tho mflueuec of time was studied mo;e 
closelj It was possible that a tiveiitj foui hour iiiciibation was not sutficient to 
test completely the phage for the resistant bacteria To ten flasks with 90 c c 
of 1 per cent dextiose broth, phage was added in decreasing amounts To the 
first flask, 10 c c of Shiga phage weie added and mixed with the bioth 10 c c 
from the first flask were transferred to the second flask and mixed with the 
broth, each succeeding flask thcrebj containing ten times less phage In this 
manner the same conoentiations of phage were prepaied as described in pie 
vious e-xpeiiraents Before seeding with bacteria the phage dilutions weio 
tested on plates All flasks weio seeded with 1 cc of a tweiitr four hour old 
culture of Shiga haedli After a twentj four hour incubation 10 cc weie 
removed from each flask filtered through the Berkefeld filtci and tested on 
plates Ten cc from each flask were subjected to a foitj eight hour tryptic 
digestion, pulled through the Beikefeld filtei and tested on plates This pro 
cedure was repeated on the fourth day and after one and two weeks The fil 
trates of the cultures were also digested by ti-j psm The H ion concentration 
of every flask was at the same time determined The obtained results show that 
the highest degree of aeidity in a 1 per cent dextrose bi oth is obtained within 
twenty four hours, and that a longer incubation does not produce any further 
changes Similar were the changes in the lytio activity of phage Baoteno 
phage, which disappeaicd after twenty torn hours, could be liberated aftei two 
weeks as easily as after a twenty foui hour incubation A prolonged incubation 
in a sugar medium has therefore no influence on the punflcation of bacteria 

Sugars which are not decomposed by the bacterial ferments have no influ 
euce on the development of lesistant baoteiia, the results aie the same as in 
plain broth These observations weie made previously by D'Heielle and some 
other authors 

VI Vfe found it worth while to detennine what changes would occur on 
the phage if the initial reaction of tlie sugai medium would be higher than Ph 
7 0 Six senes of phage dilutions were prepared one vv ith plain broth, the 
other with 1 per cent dextrose broth at Ph 7 0 In the same manner phage dilu 
tions were prepaied at Ph 8 0 and Ph 9 0 All these tubes were seeded with 
typhoid bacilli and kept for twenty foui hours at 37° C The H ion concentia 
tion and the phage content were determined before and after the incubation 
At Ph 8 0 and Ph 9 0 there was no difference between phage dilutions in plain 
broth and in dextrose broth The bacteriolysis was quite regular The differ 
cnees between the sugar fiee and sugai contammg phage dilutions at Ph 7 0 
were the same, as already described The findings indicate that these changes 
in the behavior of bacteria and phage occur only in a medium slightly acidified 
by a fermentable sugar 

VII The filtrates of cultures weie used m the above expenments foi the inter 
pretation of phagie activity Simple transfers from cultures to agar plates weie 
employed only foi the detection of resistant bacteria. Very often such trauafeia 
give regular growth on plates, while the filtrates of the same cultures show 
strong phagio activity Many contradictory findings can easily be explained by 
the fact that cultures weie tested on plates instead of their filtrates The foi 
lowing experiment gives an illustration of the great differences m results, if 
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cultuies ueie used mstead of filtiates Teu tubes, each, containing 10 cc of 
bioth and deci easing amounts of typhoid phage were seeded with one loop of 
typhoid bacilli These tubes weie then kept foi twenty-foui liouis at 37° C 
Aftei the incubation, one loop fiom each tube was tiansfeiied to plates The 
contents of the tubes weie then pulled thiough the Beikefeld filtei and tested 
on plates One loop ot the filtrate and one loop of the oiiginal typhoid culture, 
used in this experiment, weie spiead on agai plates It is obwous that to the 
plates of the second senes moie baeteiia weie added than to those of the fiist 
senes We could therefoie expect less phagie activity on the plates of the sec 
Olid senes The lesults weie contraiy to oui expectations and can be explained 
only as due to the appearance of resistant bactena in the bioth cultuies This 
explanation xvas venfied in the followuig way One loop fiom each eiiltuie ms 
tiansfened to a plate and five diops of phage weie added, two diops of the 
phage xveie sufBeient to pioduee a perfectly stenle plate Seveial plates shooed 
a legulai gioxvth, xvhile the coiiesponding plates fiom the filtiates showed a 
strong phagic activity The results obtained mchcate that the transfeis of cul 
tuies on plates aie not useful foi the determination of the piesence of phage, 
the lesults aie moie aceuiate if the filtiates of cultuies aie used instead of 
simple tiansfeis, the filtiates repiesent the fiee phage in the cultuie fluid at the 
time of filtration 


DISCUSSION 


Our expel iments could not eonfiim the findings of Asheshov and Seisei, 
that the piesence of glucose in the medium hastens the baeteiiolysis Some of 
oui obseiwations agree xvith those of D’Heielle (1) nonfeimentable sugais 
have no influence on the bacteiioljdie process, (2) the baeteiiolysis is not appie 
ciably affected if phage in large quantities are present Our findings disagree 
mth those of D’Heielle coneeming small amounts of phage Accoidnig to 
D’Heielle the acidification of the medium occurs before the regeneiation of 
phage takes place In almost all instances we observed legeneiation of phage, 
even if incomplete , the regeneration was very often disturbed by the appeal 
ance of resistant bacteria This fact could be noticed especially when the leac 
tion of the medium changed slightly acid due to the fei mentation of sugai 
the acid, formed bj the decomposition of the sugar, xvas not sufficient to chaiioO 
the reaction of the medium, the regeneration of phage xvas regular The p^o 
duced acidity in the sugar medium xvas never higher than Pn 4 7, and this e 
gree of acidity was not sufficient to destroy the phage completely Veiy s 
quantities of phage were not found in the filtiates of cultures after the nicu a 
tion but were leeoxmied by tryptic digestion of the culture Our findings c^i^ 
cerming liberation of phage from resistant bacteria by ti 3 Ttic f 

contrary to those of D’Heielle He claims that the phage do not enter the o 
of resistant bacteria but are destiojmd by them By using the same met o^^^^ 
could not detect anj bacteiiophage in the bodies of nonspecific bacteiial stiai^ ^ 
It is generally accepted that the optimal activity of phage takes 
certain range, e\en if the\ do not agree concerning the exact limits 
that there is a decreased aetivitj’’ of phage below this range, the 
being Ph 4 8 Within this last lange the above described phage pien 
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occur HI a sugai medium the bacteria still show a comparatively good giowth, 
while the phage aie less active This disproportion leads to the formation of 
resistant bacteiia A number of bacteriophage enter the bodies of resistant bae 
tena and remain there inactive These bacteriophage do not pass through the 
Berkefeld filter, and if thcie aie no free pliage left m the cultiue, the Berkefeld 
filtrate will not contain auj phage The Beikefeld filtiate repicsents the fice 
phage in a cultuie Tlie filtrate of a frjpsinized eultuie contains the free phage 
and those hbeiatOd fiom the baeteiial bodies 

SUMMARY VND CONCLUSIONS 

1 A fcimeiitable sugai favois bacteiial giowth but not bacteriolysis 

2 A iionfcimeiitable sugai has no eftect on baeteiial growth oi on bactenol 

JS18 

3 Media, acidified bv sugai fei mentation have no visible effect on large 
quantities of phage 

4 Media, acidified by sugaz /eianentation favor the development of zesist 
aut bacteria, if small quantities ot phage are added 

5 Media, acidified by sugai feimentation do not destroy bactenophage, 
regardless of the eonccntiution of sugai oi length of incubation 

6 If the sugar fermentation does not aftect tlie leaction of the medium, the 
bactenophage behave the same as in a sugar free medium 

7 Bactenophage entci the bodies of resistant bacteria of a susceptible strain 
but remain theie inactive 

8 Bactenophage inside of bicteiiil bodies can be libeiatcd by a forty-eight 
hour tryptic digestion 

9 Bactenophage do not enter the bodies of nonspecific bacteiia 

10 Filtrates of cultiuos should be tested on plates for mteipretation of 
lytic activity Simple tiansfers of cultures lead to erioneous conclusions on 
account of the appeaiance of resistant bactena 
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f'AILURE OF THE MOUSE TEST TO DEMONSTRATE THE PRESENCE 
OP TYPE I PNEUMOCOCCUS IN SPUTUM AN 
UNUSUAL INSTANCE^' 


By Ruth Gilbert, M D , and C K Da\t3nport, A B , Albany, N Y 


0 MUCH confidence has been placed in the mouse method foi the detei 
mination of the type of pneumococcus piesent in sputum, that an instance 
in which this procedure failed to demonstrate the presence of Type I in a 
specimen containing both Types I and III may be of interest 

The patient, a boy of fifteen j'^ears, complained of illness on June 12 Def 
inite symptoms of lobai pneumonia did not develop until the fouiteenth 
The specimen of sputum received on this date was insufficient for a Kiumwiede 
piecipitation test, Aveiy’s cultuie medium and a mouse were, therefore, 
inoculated 

A few houis after the first specimen was leceived, a second specimeu, 
large enough to permit the peifoimance of the ICrumwiede precipitation test, 
was submitted The sputum coagulated leadily, and the sabne ej.tiact made 
fiom it was deal No precipitation, howevei, was obtained with any of the 
type pneumococcus seia This lesult ivas confirmed by lepetition of the test 
Aftei approximately seven houis’ incubation, theie was sufficient growth 
in the Avery medium inoculated from the first specimen to warrant the per 
formance of a precipitation test With the aid of an agglutinoseope a very 
famt reaction could be detected at the end of half an hour in the tubes con 
taming Type I seium, both diluted and undiluted At the end of one and 
one-half hours the precipitate in these tubes was just visible to the unaided 
eye No reaction was obtained in the tests with Types II and HI sera The 
tests were all made in duplicate 

The physician in charge of the case, on receiving the i esults of these tests, 
decided to administer serum, but as the patient had in the past ieceived large 
doses of diphtheria antitoxin, it was thought necessary to msuie adequate 
desensitization before the large dose of antipneumococcus serum ivas given 
The desensitization was considered complete at eight o’clock, the following 
morning (Jnne 15) At this time the boy’s temperature was 105°, the pulse 
110, and lespiration 40 Fifty cubic centimeters of antipneumococcus serum 
were admimsteied At 12 vi the temperatme had reached 105 6° At 4 p''I 
the temperatui e w as 104° At 8 a m an additional 95 c c of autipneumo 
coccus serum were administered At midnight the tempeiatuie was 
At 4 A M (June 16) it had dropped to 101 4° and continued to fall until mi 
night, when it had reached the normal temperature From then on, the pn 
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tient’s recovery was rapid and uneventful, aside from a rasli wliieh. de\ eloped 
on tlie nineteenth and gave him considerable discomfort for several hours 

On examination of the blood agai plates inoculated from the sputum and 
also from the Avery cultures, the predominating colonies w ei e found to resem 
ble those of pneumococci or gieen pioducmg stieptoeoeci Snispensions made 
from the growth washed from these plates were agglutinated definitelj by 
Type I pneumococcus serum both diluted and undiluted and, much to our 
surpiise, by undiluted Tjpe III pneumoeoeeus seium also No colonies char 
acteristic of Type III pneumococcus were observed on any of the pistes Of 
ten colonies fished from the plates before the growth was lemoved for the 
agglutination tests, four proved to be cultures of pneumococcus Type I and 
six of Stieptococcus vmdans 

The mouse that had been inoculated with this sputum was found dead at 
the end of fortj eight hours Agglutination, precipitation, and cultural tests 
demonstrated the presence only of Tjpe III pneumoeoeeus These results 
seemed so unusual that a third speeinien of sputum was loqiiested on the 
sixteenth A mouse inoculated with this specimen was found dead at the end 
of fortj eight hours Agglutmation and precipitation tests made with the 
peritoneal fluid showed marked reactions oulj with the Tjpe III antipueumo 
coccus serum Colonies of both Tjpes I and III however developed on the 
plates inoculated from the heart s blood iiid peritoneal fluid 

It was thought possible that Tjpe I pneumococtus fiom this case might 
not he pathogenic for mice Five mice were therefore inoculated with 1 0 c c 
of a twenty four hour broth cultui e Tw o died within tw entj four hours one 
after two dajs and two within four davs The presence of Type I pueumo 
coccus was demonstrated lu all five animals The delayed death of some of 
the mice inoculated with these laige amounts of eulture would indicate that 
the virulence of the cultures for these animals was low 

Although tills report covers an isolated case onlj it seemed worth re 
cording since the patient appeared to have been so definitely benefited by the 
Scrum treatment and the presence of Tv pe I pneumococcus in his sputum 
would not have been demonstrated by the mouse method alone 



A STUDY OP THE MICEO-KAHN TEST IN SYPHILIS 
A REPOET OP 2100 REACTIONS’^ 


By Robert A Kildufpe, AM, MD,t and W W Hersohn 
Atlantic City, N J 


T he piogiess of any development m tlie history of medicine is b} evolu 
tion lathei than ie\ elation, of which ciicumstance the giadual unfolding 
of the tiue i elation of the complement-fixatiou test to the study of syphilis 
furnishes a stiiking example 

"While the laboiioiis and cooperative studies of a host of ivoikeis have 
culminated in the lecognition of the comiileinent-fixation test as the most deli 
cate and constant single sjmptom of syphilis, the coincident appieciatiou of 
the inheient complexities of this test, which lendei it safe and lehable only 
m the hands of competent and w'ell-tiained seiologic woikeis, has led to 
effoits eithei to simplify its technic oi to find some equally lehable but tech 
nicallv siuiplei proceduie 

To this end the application of flocculation oi piecipitation tests to the 
seiologic study of sy^philis lias occupied the attention of niimeious mvestigatois 
but not until the woik of Kahn,' - w'ho deinonstiated the essential necessiti 
of extreme caie in the concentiation of the reagents (seiiiin and antigen), 
as affecting, not only the occuiience but the constancy of such phenomena in 
syphilis, have these pioceduies assumed a position of piactical impoitance 
It IS unnecessaiy, foi the piiipose in view, to discuss the undeilying puu 
ciples of the Kahn test oi to leview in detail, oi even in biief, the liteiature 
which has accumulated beaiiug upon its value At present this discussion 
is concerned, apparently', not with the clinical and laboratory utility oi non 
utility ot the Kahn test in syphilis, but with whether oi not the Kahn tes 
should supplant all other procedures and serve as the sole and exclusive seio 
logic pioeeduie in the study of syphilis, concerning wdncli we shall a'® 
something to say later 

As has been consistently', and at times rather clanioiously pioclanue , *■ 
salient feature of the Kahn test is its relative technical siiiiphcity , anc 
the interests of technical simplicity vaiious vvoikeis hav'e endeavored to su 
plify' still fuithei the technic piojiosed by Kahn and to shorten the time a 
labor lequiied tor his test 

One ot the most pioinising of the methods devised foi this puipose is 
of Kline and Young^ which has been reported uiion by' Kline, Littiuan 
Min'* who present a study of 2800 tests , 

The puipose of this communication is to report a study of this pioce 

•From the Laboratories of the Atlantic Cltj Hospital 

tDlrector Laboratories Atlantic CU> Hospital rilnlcal Pathol" 

Read before the Sixth Vnntial Con\ention of the American Societj o 
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in a senes of 2116 tests in comparison ^\lth tiie Wasserraann reaction upon the 
same sera 

The comparison was uudertilceii at the suggestion of Di Kline ho not 
onh supplied the necessai'j appaiatns but \er} kindlj demonstrated the 
technic to ns 

The sera examined comprised 1464 secured from the \aiious departments 
of the Atlantic Cit\ Hospital and including sera sent foi examination from 
patients outside the hospital and 602 from the Genitouimar> Clinic of the 
Alunicipal Hospital for Contagious Diseases 

For these lattei specimens and also foi accompauMug data, we are in 
debted to the Chief of Clinic Dr ( 11 de T bhners and his Associate Dr 
C li Bossert, and their assistants 

The complement fixation tests were all conducted — as is the lontme prac 
tice m these laboratories — bj the quanfitati\e method described bj Kolmer’ 
uhich IS non too nell known and too uidelv used to necessitate a lepetition of 
its technic 

Because of the fact that during the demonstration of the micro test 
learned tliat certain modifications had lieen made in the procedure as origmallj 
described — notabh the discarding of the humidoi — the technic of the slide 
test is presented belon together uith certain details nhich ne ha\e found to 
be of interest and value 

TECHNIC Oh THE SLIDE PRE( IPJT^TION TEST 

Willie ordinary microscopic slides sufiice tor the peiformance of four 
lests, It IS more cou\ement and (.oiiseiMiig of tarn and labor to use glass 
squaies 3 niches squaie, and of the thitkiiess ot an oidinar\ microscopic 
slide, thus permitting 12 to lb mounts at one time Before use these glass 
ifiatcs are covered \Mth bon ami paste which is allowed to dr\ when it is com 
pletely removed b) polislung witii a soft cloth 

Immediately after use the paraffin rings aie w ished off bj holding the 
slides under running scalding watei The slnles are tlien covered with bon 
ami paste overnight and tlieii cleaned the paraffin nngs not being made 
until immediatelv prior to the test 

All instrument is lequired for making the paiaffia imgs m which the 
teats are made on the slide The one used us was furnished bj Dr IGme 
Its preparation is thus described bj Kline and loung * 

A piece of No 28 soft iron wire 14 cm in length is twice wound tightlj 
about a test tube 12 5 to 13 cm m diameter forming a double loop and leav mg 
a double shaft about an inch in length The two shafts are then twisted 
together to within a quarter of an inch from the free end 

After remoMug the looped wire from the test tube, a piece of No 12 
cotton thread about a jard long is started from the free end of the shaft after 
being fastened tliere by a single twist of the two free ends Three long turns 
are made reaching the loop which is then tightly wound with the tin ead 
the winding being continued up to the free end of the shaft where it is 
fastened between the two ends of the wire bj twisting them Tlie loop is then 
bent at right angles to the shaft and leshaped bv working it sgauist the 
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end of the test tube and the shaft is then fastened into a wooden holder sucli 
as a teasing needle 

The paraffin rings are made by dipping the loop into smokmg paraffin 
(about 120°) We have found that it is an advantage, after removing the loop 
from the paraffin, to touch it to the surface of an extra slide thus removing 
any excess of paxaffin, and then rapidly pi ess it lightly like a stamp on the 
slide to be used, thus making neat, regular rings of paraffin of approximately 
the same thickness and having a diameter of 11 to 12 mm 

Pipettes — The pipette foi delivermg the serum is the usual Ice sero 
logic type graduated in 0 01 c c 

The pipette for delivering the antigen is a capillary pipette made from 
glass tubmg about 6 mm in diameter, the delivery end bemg drawn to such 
a size that one di op of antigen dilution equals 0 015 c c The one used m 
this series was supplied by Dr Kline but they may be easily made 

The vials used foi preparing the antigen dilution aie those recommended 
by Kahn and were supplied foi our use by Dr Klme 

The Antigen — The antigen foi the test is that described by Kahn ” Those 
used m this series were oiigmally supplied by Kahn and by Klme and later 
supplies weie prepared by ourselves 

After the antigen is finished it is placed in the ice chest for a day or 
two to pieeipitate the excess cholesterol and then filtered and kept at room 
tempeiature With this precaution it wiU remain crystal clear 

The antigen titration is an important pieliminary A senes of dilu 
tions of antigen and normal salme are made in the following proportions 
11,111,112,113, etc, these mixtures bemg made as described below, 
using not less than 1 c c of antigen to stai t 

In one of the vials 1 c c of antigen is placed and 1 c c of normal sahne 
in the other vial The salt solution is poured into the antigen and, without 
waiting to diain the salt solution vial, the mixture is poured back and for i 
five or SIX times This mixing should be rapidly done The result is a some 
vhat cloudjq opalescent solution which should be used at once 

A similai procedure is performed with a mixture of 1 c c of antigen an 
1 1 c c of normal salme and so on , 

These various antigen dilutions are now tested by the technie deseri e 
below with a series of negative and positive sera to find the antigen dilutioi^ 
givmg clear negatives with negative sera and well-marked positives w 
positive sera and the dilution thus found satisfactory is increased , 

In other words, if the 111 dilution is satisfactory, 1 c c of antigen is ^ 
Mith 1 2 cc of normal sahne for the test This dilution is then prepare a» 
tested with a series of known negative and positive seia to check the i e 
The Senun — These are obtained as for the Wassermann test, caie o^O 
tahen that they do not contain Mood cells or foreign paiticidate matter 
fore use thev aie inactivated at 56° C Klme and Young recommen 
activation period of thiity minutes Our routine is inactivation for 
mmutes which was adheied to in this senes 

The Test — The improvised humidoi suggested in the original 
Klme and Young has been found not to be neeessarv'^ if the tests are pe 
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m a warm, hnmsd atmosphere without drafts, the slides, pipettes, etc, not 
being chilled The slides are placed upon a mat of heavy filter paper (one 
fourth to one half inch thick) or upon a piece of felt If necessary the am 
rounding temperature maj be raised b\ several Bunsen flames Not more 
than 13 to 16 tests are done at one time 

If more than fortj five minutes are to be used in the performance of the 
test, it IS better to make a new antigen dilution as these dilutions are not 
suitable foi use over prolonged periods A prehmmary test of the antigen 
with several negative and positive sera is advisable 

^'f^th everything in readiness, 005 cc of serum (still warm from inaeti 
vation) 13 pipetted into one of the parafBn rings, twelve to sixteen sera being 
pipetted in senes, using a fresh pipette for each serum 

With the capillary pipette one diop (equivalent to 0 015 c e ) of antigen 
dilution IS then added If overdosage occurs through error in pipetting, the 
mixture overflows the paraffin ring, thus indicating the error 

After the addition of the antigen to all the sera (a matter of a second or 
two) the antigen and serum are tlwioughly mixed bj the fiat end of a tooth 
piek, a fresh one being used for each serum Follow mg this mixture, which is 
rapidly done the ahde is held by the edges between tlie fingers and rocked 
with a rotary motion for two inmates by the watch If the paraffin rings 
have been properly made this agitation may be quite vigorous without Spilling 
the serum antigen mixture 

When the two minute period is over the slide is placed upon the micro 
scope stage and readings are made immediately with the low power of the 
microscope, using reduced light as in studying urme sediments and the 
coarse adjustment to penetrate all the levels of the field 

Readings — A negative reaction shows a clear, homogenous field without 
precipitate 

Positive reactions are indicated bv the appearance of precipitates, recorded 
as plus minus, plus one, plus two plus three, or plus four m aceordauce with 
the size of the particles and their number 

In doubtful cases or in case of technical mishaps, the test may be re 
peated and it is, perhaps, advisable that it be done routinely in duplicate 
using different antigens 

Klme and Young m aecoid with Kahn regard pins minus aud plus one 
reactions as without diagnostic significance m which in the interests of the 
patient, we concur although, as will be shown later these are not always with 
out some significance in cases of syphilis under treatment 

It is obvious that this teehnie is the acme of simplicity and eieeedmgly 
conservmg of time Nevertheless, it requires exceeding care in its minutiae to 
prevent the occurrence of false misleading or confusing reactions Sources of 
error may be listed as follows 

1 Performance of the test at too cool a temperature 

2 Chilled or cooled apparatus or sera 

3 Use of sera containing foreign particulate particles 
i Dirty glassware 
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5 Impioperly piepared oi titrated antigen 

6 Iinpiopei piepaiation of antigen dilutions 

7 Neglect of thoiougli mixture and agitation of seium and antigen 
mixtuie 

8 Delay in piepaiing oi leading the tests (leading to distuibance of 
quantitative pioportions by evapoiation) 

9 Peisonal equation in leading the lesults, especially as legaids the 
wealMj leading seia 

10 Eiiois of technic 

The ad-vantages of the niicio-Kahn test as compared to the thiee tube Kalm 
test aie that it lequues less apparatus (no test tubes, laek, shaking machine, 
etc) , less time and laboi , less seium (one-seventh the amount is leqmred for 
the micio-Kahn test) , and the fact that the lesults are often more easily lead 

All the micio-Kahn tests were made, read, and lecorded before the Was 
sermann tests vveie comiileted 


RESULTS OP authors’ SERIES 

In lepoitmg the lelative total agieement of the micio-Kahu test uitli the 
Kolmei quantitati-v e complement fixation test it is necessaiy to decide upon 
the status ot the plus minus and plus one miero-ieactiou 

Of the 2116 seia tested 468 or 22 pei cent weie Wasserniann positive 
If, according to Kline and Young, the plus-minus and plus one niicio leaotiou 
IS legal ded as without significance and thus in accoid with a negative Was 
seimann, theie weie 299 positive micro-reactions (plus two oi over) or 14 per 
cent positive leactions 

This IS a total lelative agreement betw'een the two tests of 63 per cent 
It, on the othei hand, the plus-minus and plus one micro-ieaction is ae 
coided significance and is thus in agieement wntli a j^ositive Wasserniann re 
action, theie were 425 positive micio-Kahn reactions oi 20 per cent ot the total 
numbei of seia or an agreement between the two tests of 90 per cent 

"While we aie quite willing to giant the difficulty of intei preting the diag 
nostic significance of the plus-minus micio-ieaction, we are satisfied that the 
plus one leactiou cannot be entirely disregarded and wan ants a further studv 
of the paiticnlai case and, fuithei, that both plus-minus and plus one leactious 
aie of some significance in the case of syphilis undei tieatment 

Piocedures pioposed foi geneial adoption m the seiologic study of syp" ‘ 
must be applicable to unfavorable as well as to favorable situations It 
of interest, theiefoie, to consider the effect of physical characteristics of tie 
seium as affecting then suitability for the micro-Kahn test 

Hemoljzed seia oi those with a high icterus index do not mteifere v'l 
the leaction Chvlous seia, oi those contaminated with bacteria, molds, or par 
tieulate foreign particles aie unsuitable as pseudoieactions lesembling a p 
minus 01 plus one leaction occur . 

The micio-Kahn reaction with seia anticomplementaiy to the eo^ 
ment-fixation test is of interest, the results of 24 such sera being shown 
Table I 
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be^eral conclusions are obnous from a iu«j' or thu table 
a The micro-Kaim t^-st a lebni’-e r^-a J ns vnth a high percentage of 
amjcomplenientarr era thi-> bowever i> n r invanabl> the ease 

b The nucro-KahiJ fc-»f ma\ a «l-ar of tal ^ n^jatne reaction in 

the presence oi srphilis 

e The micro-Kahn test mar gic*» a 1 uo ul p> r^^action m the ab 
»enee of s\'phiiis 

d Auucompleiuentarv reaction-, and / iiUu »h n thf e recur repeat 
anJ icith /rti/i i^rum are roUmied b» a pr/>itiie IVavermann reactifyn m 
3 definite number ot ca-.ea 

This la in accord with the leeliDs A maD% serrdojnsis that when per 
''csicnt aniicomplenientarv reactions ar^* t-ncountert-d which cannot be ex 
plamed br technical tactors the probability ls m tavor ot srphilis 

Interest also attaches to the results ot th.» micro-Kahn tests upon cord 
bloods ot which ihere were OT in this s*^ne 

Ox these three «ere positive to both tests Vt* ~ -12000 Kt - - 

^V - ^100 K W - iUU K 

la all 01 these cases svphilis was proved There was therefore 100 per 
cent agreement or positne reactions 

^hile all ot the Wassermaun reactions were clear cut negatives there 
were tour (hemolvzed) sera with which nucro-Kahn readings could not be 
made 

The Statistics thus rar appK to the total sera tested Particular in 

W =; w ajjennana t-Jt. 

K = AAin t*s_c 
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terest attaches, however, to the 652 seia fiom the clinic because complete 
clinical data is available 

Of these 652 seia 235 oi 36 pei cent were Wasseimann positive If all 
degiees of micio-Kahn reactions aie regarded as true positive reactions, there 
weie 208 oi 32 pei cent positive reactions, an agi cement between the two tests 
of 88 pel cent 

If, on the othei hand, the plus-minus and plus one reactions are dis 
legaided and classed as coirespondmg to negative Wassermann leaetious 
then the total numbei of positive micro-Kahn reactions is 137 or 21 per eent, 
the agreement between the two tests fallmg to 58 per cent 

In view of the complete clinical check obtainable on these cases we feel 
that, if technical eirors are eliminated, the weak micro-reactions cannot be 
dismissed as without significance While we would declme to attribute diag 
iiostic significance to the plus-minus leaetion we believe its occurrence should 
lead to a lepetition of both the Wasseimann and the micro Kahn tests as 
well as a thorough clinical search for evidence of syphilis, and, in the case 
of syphilis under treatment we believe the iveak reactions can be classed 
as true positive reactions 

In the 652 sera under consideration there were 40 oi 6 pei cent in 
which the results of the two tests disagreed, the Wassermann being negative 
and the miero-Kahn plus two or more Of these 40 sera, 36 were from syphilitic 
and 4 were fiom definitely nonsyphilitic patients in whom neither chnical 
noi serologic evidence could be obtained on repeated examinations 

In 30 eases the Wasseimann leaction was negative and the micro Kahn 
test was plus-minus or plus one Of these evidence of syphilis was obtained 
in 24 cases There weie, therefore, 70 sera or 10 per cent m which the micro 
Kahn test was positive in varymg degree, 80 per cent of these sera bemg 
svphilitic 

Theie weie 65 seia or 9 per cent in jvhich the Wassermann reaction was 
positive and the micro-Kahn test negative, in all of these cases defimte eii 
dence of lues w'as obtained 

There was, therefore, 9 per cent of false negative micro-Kahn tests 

In 41 eases, not included in those noted in the precedmg paragraph, t e 
Wassermann reaction was positive and the micro-Kahn test plus-minus or one 
All of these eases were syphilitic, the weak-micro-reactions, therefore, haviUo 
a definite significance, what is of impoitance bemg the fact that in these cases 
giving weak micro-reactions the Wassermann reaction was never indeterm 
but aways distinctly positive 

In view of the relative proportion between the seia from the 
which clinical data were obtained, and the othei seia, (1464) of the 
foi which we were not always able to obtain clinical data, we 
conclusions drawn fiom the smaller series may be applied without improp^^^^^ 
to the larger series This is borne out by the statistics of the 
which — as concerns agreements and disagreements — are quite comp 
those of the smaUei gjjjjn 

Thus, 217 or 1464 sera, or 14 pei cent, were positive to 
test and 233 or 15 per cent weie Wassemiaun positive, a total re a ive 
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ment of 91 per cent If the weak micro reaction? are counted as negatues, 
the number of micro Kahn positn e reactions becomes 162 or 11 per cent and 
the total relative agreement 78 per cent 

We behevD the incidence of false negative and false positive reactions 
proved in the smaller senes is applicable also to the larger senes in which 
proof was not always available 

In common with other observers using precipitation tests baaed upon 
the principles expounded by Kahn we found a definite number of sera (281 
or 13 per cent) in which there was disagreement between the two tests, the 
Kolmer being positive or the Kahn negative oi vice versa 

Thus, there were 79 (39 hospital and 40 clinical sera) in winch the Was 
sermann was negative and the micro Kahn pins two or mote, an incidence 
of 3 per tent, and 53 (23 hospital and 30 clinic) in which the Kahn was 
doubtful ! plus minus or one) and the AVassennanii negative, an incidence of 
2 per cent 

On the other hand there were 125 (60 hospital and 65 clinic) sera in 
which the Wassennann was positive and the Kalin negativ e, an incidence of 
5 per cent, and 73 (32 hospital and 41 clinic) m which the Wassermann was 
positive and the Kahn doubtful an incidence of 3 per cent 

These figures are comparable to those of other workers, and furnish an 
obvious lesson to those who desire to see if 

The results of the comparison described above are comparable to those 
reported by Klme, Liftman and Mill * in a studv of 2800 tests in their senes 
an agreement of 94 9 per cent, and in our senes an agreement of 88 to 90 
per cent, being obtained Kline, Littman, and JIill also report an agreement 
d£ 95 9 per cent with tlie regular three tube ICahn test a phase of the question 
not studied bj us 

It thus appears that for those who desire to use the precipitation test as 
a check upon the Wassermann reaction or as an additional means for the 
serologic study of syphilis the micro Kahn test serves as a suitable method 
We desire to discuss also, howevei a further aspect of this question of 
paramount importance, namelj can the precipitation reactions and especiallj 
those devised by Kahn, safely supplant the complement fixation test in five 
serologic study of syphilis? 

The present literature concerned with the Kahn test does not appeal to 
be interested m the determination of the value of tins procedure as an addv 
tional and further means for the serologic studv of svphilis but rather with 
a persistent agitation for its exclusive use for this purpose a sometimes even 
caustic demand that all other methods shall at once be discarded in its favor 
If it be objected that the results of our investigation cannot applj to 
those conducted upon the macroscopic method described bj Kahn, we wish 
to call attention to the following facts as a preliminarj to our discussion 

1 The principles advanced hj Kahn namely the type of antigen the 
relative proportions and concentrations of the serum and antigen and the 
thorough mixture and agitation of the two are adhered to in the micro test 

2 Klme Littman and Mill bare shown that there is an agreement of 
95 9 per cent between the micro and macro Kalm tests 
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3 Kahn' ' himself has stated that, pioviding the piinciples ot thoiough 
miNture and agitation as Yell as piopoitionate adjustments of the seium and 
antigen quantities aie adheied to, satisfaetoiy and “highly aceiuate” micio 
leactions can he peifoimed nith as little as 0 025 and 0 05 c c ot seium, eieii 
quantitatne leactions being possible nith these small quantities 

Finally, if these piemises ace not acceptable, then the lemaiks to follow 
maj be consideied as applying to all pieeipitation tests based upon the 
piinciples foimulated bv Kahn and as diaivn fioin the peisoiial expeiienee 
ot one ot us (R A K ) nitli the legulai Kahn macio-test, upon oiii piesent e\ 
peiiences mtli the mieio-test, and upon the experiences of otheis Yith the 
Kahn maeio pioeedme as leported in the cuxietit liteiatme 

The question of nhich some desire, apparently, to make an issue is Shall 
the Kahn test be accepted as an additional or an exclusive method tor the 
study of syphilis ’> 

We belieie that this is a mattei to be decided only after a consider atioii 
of many factors, that it concerns not only the labor atoiy and the clmiciaii, 
the serologist, the syphilogiapher, and the practitioner at large, hut not 
least of all, the patient' We believe, further, that no discussion of this sub 
ject can neglect oi pass o\ei as iiieleraiit a consideration of certain basic tacts 
of essential impoitance 

Fust ot all, it must be taken into consideration that reports of serologic 
investigations are made, not only to seiologists and syphilogiapheis, but to 
physicians at large and none can deny that it is not the hut its cliniuil 
inte) pi etation which is of paramount importance 

None can deny, also that in no small proportion ot cases the serologic 
examination comprises the majoi poition of the examination for evidence 
ot syphilis, that man> phjsicians exercise but little curiosity as to the 
delicacy and reliability of the method whereby it is performed, or the tram 
ing, skrll, or experience of the serologist by rvhom it is performed, and that 
ioi all too many, a positiie leaction — ^liowevei obtained — suffices as ludis 
putable evidence of syphilis and a negative reaction as evidence of its a 


sence oi cuie 

These are facts common to the knowledge of every serologist and 
rlographei and lecogni/ed b> marrj phjsrcrans, nliy else the discussions 
the “menace of the neaklj positne Wasseiiiiann leaction” and the chniea 
pleas foi an infallible seiologic test^ 

Again, it must be appreciated, as has been emphasized so man} 
so main uiitei-s, that serologic examinations are not tests for sypu 
tests for ecidences of leaction to syphilis, that then occurrence depencs, n^ 
upon the tact that the patient has syphilis, but upon the reaction of m 
sues to_the infection Hence, where theie is but minimal tissue leac lo 
as in latent oi dormant srphilis — tlieie can be no seiologic 
infallible serologic test, theietoie, is impossible bj" the nature of t e^^^ 
tion — ^theie is no procedure with uhicli false negative reactions canii 


obtained 

Fmtheniioie, neither the complement-fixation nor the 
are piocedures dependent upon the presence of true or biologica ) 



STUD\ or illCRO KAHN TEbT IN S\PUILIb 


955 


bodies, both are reactions dependent upon \ariations in the jjhjsical charac 
(eristics of the serum — marhedl3 constant m syphilis, it js true — but phjsieo 
colloidal rather than imiuunc m ehaiactcr 

Pinall} the skill of the peifoiiuer iua\ defiuiteU influence the results of 
the reaction to be reported to and interpieted bj the clinician 

The arguments ad\auced to suppoit the exciusue use of the Kahn test 
ill the diagnosis and stiuh of sjphilis aie based upon the following major 
premises 

1 Simphciiij of Tcchnic — V p**iusal «t the literature b\ one not a serolo 
g st, would lead to the impression that the tethmt of the Kahn test was of 
such smpassing SJmpllelt^ that its sitistacton atomplishment could be 
acquiied bj anj one within a \ei\ shoit time 

Granting tin sm ill amount ot ippiiitus uul the ttw leagents letpured 
the test, ne\ertlRless has* its own inliei<nt conipIcMtus not the least ot 
which IS the pHpaxition ami htnitioii of t snli!>f<n loi y (inhycu the Lon!>iant 
uccmate odjustnitut ot the seiuiu uml jnoportions toi tlie test and 

especialh the piopci icadmy on<l mtcipidutfou of the It is m the 

borderline case witliout cleai cut clinual eMdeme in wliicli the clinical 
etidcnce is least conciusne thu strolOf,ic tests sliould fuinish the utmost 
m the waj of CMdoiice, and it is ui tiu boKhrlme c ise the weakl\ reacting 
case th it the Kalin reactions are the mo t diflicull to leid and interpret Upon 
this point nearlj all observers are in entire accoid 

We do not believe that the Kahn test is so simple and easy that an> 
one, no matter what their picvious tiainnig can loithuith perform it ac 
curatelv and reliablj The diffusion of such an impression is unwise unfor 
tunate untrue, and fraught with peril for the patient 

We grant the inherent complexities of the complement fixation test and 
consider that this verj fact should fuinish an additional safeguard as tendmo 
to restrict the performance of this test to those well giounded and well 
trained and competent to undertake perfoimance with understanding and 
a consciousness of the lespousibilitv involved 

Purthennore wc believe that it is easier to teach a technician to per 
foim a reliable complement fivation test the resutts of uliirh shall he clea) cut 
and capable of being read wnth a minimuiii of confusion than to attain a 
similar objective with the Kahn test — this bnnq especially true of u^cally 
positive ieactians 

The Kahn test is simple m the minimum of reagents and apparatus re 
quired but we do not believe that this simphcitv extends to its principles its 
satisfactory performance, or its accurate interpretation 

The Wasserraann technic is not simple it is true, but the trained serol 
ogist IS appnsed of technical errors bj disturbance of the controls or, indeed 
bj the verj character of the reactions he obtains safeguards not applicable 
to the Kahn test 

2 T/immaZ Time and Labor Jieqiuied — An extraordimn emphasis has 
been laid upon the fact that the time and labor involved m the performance 
of Kahn tests are much less than reipiired for the performance of the comple 
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nient-fixation test and this is advanced as a poweitnl aiguiaent foi the c\clu 
sive adoption of the Kalm test 

While admitting the fact, we die not inclined to attiibute to tins argu 
ment the pai amount impoitance which has been given to it by otheii 

We aie not convinced of the necessity foi piecipitate haste m the 
diagnosis, lathei, ve agiee heaitily with vhoevei said “Be quick to sus 
jiect syphilis but slow to diagnose it ” Syphilis, at best, is a lefiacton dis 
ease and, undei the most idefil conditions, its tieatment is a tedious pro 
eeduie So great is the influence of a diagnosis of syphilis upon the future 
of the patient, so impoitant its i elation to liis life, his family, his friends, 
and eien his e\eiy day existence that we aie anxious to be sine lather than 
piecipitate in oui diagnosis We do not legiet noi giudge whatevei may be 
necessaii in time oi labor to lendei the diagnosis relatively fiee from error 
01 to safegiiaid the efficient tieatment of this dreaded malady We are quite 
confident that nitli oui own seram under examination, time and labor ec 
pended in its studv aie as chaft before the wind and we aie nilling to grant 
The patient no less consideration 

“The clinician oi inteinist cannot evade a thoiough phcsical examination 
because it is time consuming noi the snigeon the adoption of an efficient 
technic simply because it is laborious The seiologist and scphilogiapher m 
a snnilai situation must take the same stand 


3 Delicacy and Specificity — The essential lecpiisite foi a satisfactory se 
lologic pioceduie in syphilis is relative specificity, relatue fieedoni from the 
occuirence of false positive reactions The greater the degiee to which tli>‘> 
attribute can be combined with delicacy, the iieaiei the appioach to the ideal 
In\ estigations couceining the specificity of the Ivahn test aie, of neces 
siti, laigeh based upon a compaiison of this piocediiie with the Wassermaiin 
test and the fact w'ell known to sexologists but often not equally as wi 
appieciated by physicians at laige, that, unless technical details are desciibcd 
the phiase “Wassennann test” convex s no idea of the leliabihty of the 
method employed, suffices to explain the vaiyung results leported of agree 


ment and disagieement between the Kahn and Wasseimaiin tests 

Gi anting, howexei, a delicate, and lelatixely specific method of compo^ 
meiit-fixatiou, it max be accepted as demoustiated that the Kalm 
agree xvith the eompleinent-fixation test in fioni 90 to 95 pei cent of cases, 
figiiies depending upon the skill xxith xxhich both pioeedures aie applied au 


the extent of the senes studied 

It has also been demonstiated, hoxxex'ei, that false negatixe leactions uu 


be obtained xxith eithei test, xxith the Wasseimann test because 


of the infill 


ence of natuial amboceptox in the tested seimii, and also of substances 
natuie is unknown but xxhich aie capable of pioduciiig lesiilts 
those caused bx an excess of amboceptor," xvith the Kahn test or 

sons not entireh explained, and xvith hath tests foi leasons mheient m 
disease and the leaction to the disease on the pait of the patient 

These false negatixe leactions occur, not only in domuini, hid aho m ^ 
siipliilis and constitute tlieiefoic, a veiy definite sonicc of cnot **''^*^” 
test and only one examination is tahen at its face value as is the rCj, 


but too common teiulencx ot many physicians 
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Ver;j fortunately houe\er, such false uegatne reactions A\hiie occur 
nng \\ith both tests, not infreqnentK do not occur simuUaneonsl) so that one 
test may be positne and the other nCoTti'e e consider tins an extremely 
■valuable circumstance as supplying an additional safeguard and funusliing 
a potent argument for the coincident use of both pi ocediires 

Incidentallv, "while the complement fixation reactiou and the precipitation 
reaction ha\e much in common m the prottered exphnatious of their mech 
anisms, the fact that one mn\ be positne and the other negatne on the same 
serum at the same time suggests a diifeience either in the mechanism or the 
substances imohed 

While the occurrence of false negatne reactions is of importance in rela 
lion to the serodngnosis of siphdi*> it is of still more impoitance and espe 
cially uhen malinterjireted uhen serologic proceduies are utilized as a guide 
or control of treatment 

Large senes of compnratne Kahn and is^ermann tests mav shou a 
high incidence of agreement and \et the gross figures ma’v fad to bung out 
facts seen b\ a comparison of the two tests on the same patient at different 
times and under -varMiig circumsf inees 

We present a senes of 40 C'is(s sll svpIiditKs under treatment, upon 
whom from two to fi\e examinations were msde at vaning intenals 

We call attention first to the const ui<.\ of the Kohner test lud its 
graphic quautitatne charactei sotoudh to the hek of consistent quautita 
tive comparison of the micio Kahn with this imthod and finalJs to the con 
sistent false negative leaetions obtained with Cases 2 ^ 9 12 lb IS 19, 22 
24, 29, 34, 35 and 36 

Also note the eases gniiig doubtful Kahn reictions and cleai cut posituc 
Wasserimun reactions md those in winch the Kahn test is neither positne 
earber nor persists longei than the W issemmnu and we do not find there 
fore that the Kahn test is at nays as Ins been slated positne sooinr or re 
mams positne longer than the Wassemiann in s\phihs under treatment 

If these differences aie presented m giapluc form as in Clnrt I, the\ are 
c\ en more strikingly apparent 

Prom the numerous eompsiisons whuh ha\e been made of the Kahn and 
Wassermanu tests the latter comprising a sarieti of methods including tint 
described by Kolmer which is eonteded to be of exceeding delicncs and pos 
sessmg a high degree of relative specificity ue bclie\t. tint the Kahn test 
has been shown to be possessed of a high degree of relative specificity and 
delicacy It has also been shown hoyyeyer that yyith either test false nega 
tne reactions may be obtained and yyhat is of still greater importance the 
occurrence of false positne reactions has been demonstrated yvith the Kahn 
test in a ■varying number of eases their lueideuce yre belieye, being between 
3 and 5 per cent 

This fact alone constitutes a most potent argument against the e-xclusiic 
use of the Kahn test for the serodiagnosis of syphilis as long ot the acceptance 
<ind cIiHico? interpretation of icrologw reactions in syphdu is based upon ffieir 
face laluCj as is true in no inconsidci able iiuiiibci of cases 
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The next most important single reason against the adoption of the Kahn 
test as an exclusive method is the fact that, when the Kolmer and Kahn tests 
(either micio- oi macio-methods) are done loutinely, vaiiations occur in from 
4 to 5 pel cent of seia ot individuals clinically regaided as syphilitic, and 
especially of patients undei antisyphihtic tieatment, these variations con 

GPIAET I 

Gkiphic Ciiut op Difference Betwefn Kahn and Wassermann Tests 
IV Trfited Syphilis 



•Uasserniann reaction recorded in smallest leicting seium dost 
••Refers to cases m preceding tabic 

Wassermann 

Kahn X X 


listing 


of negatne reactions with one test while the othei is come 


identh 


positue 


4 A gieat deal of emphasis has been laid on the fact that the 
been adonted as an evelnsivp tost, hv the HIichiKan State Depm 


has been adopted as an exclusive test by the Ulichigan 
Health Laboratories and bj the United States Navj 



STUDY or MICRO KAIIV TEST IN SlPfllLlS 


061 


As previously said lu auothei place ** llie tact that the originator 
of the test is Immunologist of the i^Iichigan fstate Department of Health Labora 
tones may he regarded as a factor of some importance in its exclusive adop 
tion by these laboiatories The diiHculties invohed in the satisfactory per 
formanee of Wassermaun tests aboaid shiji or m isolated Naval Stations, 
and the fact that all Naval Surgeons are not necessarily accomplished serolo 
gists^' has certainl}- not been without mducuce on the adoption of this test 
by the Navy to the exclusion of the Wassermauu We do not find in these 
facts any obligation upon the seiologio fraternity at large forthwith to do 
likewise 

We regard as unassailable the assumptions that, in all that has to do 
with the study of syphilis, the patient is intimatel} concerned, that, both as 
to diagnosis and the initiation, continuation, cessation, or resumption of 
treatment, every possible safeguard should be employed and zealously sought 
for, that, so great and disastrous and practically impossible ever to eradicate 
IS the stigmatizing aftermath of a false positive diagnosis, and so wide 
spread the calamitous potentialities of a prematme cessation of treatment 
that every possible means, no mattei hoxv laborious oi time consuming, should 
be employed to prevent these errors 

Wq deplore a blind and unquestioning acceptance of any serologic pro 
cedure as constituting of itself a thorough, complete or infallible examination 
for evidence of syphilis We deny the suitability of the Kahn or any other 
precipitation test for this purpose, and wc believe that its true value and 
proper place is as an additional serologic method for the diagnosis and study 
of syphilis to be used mih and not tn place of the complement fixation test 
If still another serologic procedure of comparable value to the Kahn and 
Wassennann tests should come to light, we would rather add it to our arma 
mentanum than discard either 

SUirBIARY 

A report of 2116 comparative micro Kahn and Kolmer tests is presented 
as a result of which it is concluded that the micro Kahn test is a satisfactorj 
additional method for the serologic study of sjphdis 

The suitability of the Kahn test as an exclusne method for the sero 
logic study of syphilis is discussed and the conclusion reached that it should 
be used in conjunction with and not tn place of the W assennann test 
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THE PREPARATION OE POTASSIUM AND SODIUM TETRABISMUTU 

TARTRATES* 


By Philip Adolph Kober,! Chicago, III 


INTRODLCTION 

T he value of bismuth tlieiapj in syphilis as shown by Cole, Paiuier and 
Miskdjiaii^ depends upon the solubility aud speed of absoiptiou of tli“ 
bismuth piepaiatiou used They found that the bismuth taitiates weie the 
most leadily absorbed compounds that they studied, but even tliese toju 
pounds lequiied a long time foi absorption when suspended m oils 

The following woik was uiidei taken with a view to makmg a soluble bis 
muth pieparatiou of definite chemical composition, which could be admiuis 
teied in aqueous solution, fiee fiom the slow absoiption, nodule foninitioa and 
dangei to fat embolism, due to the use of fat suspensions Poi lapid absorp 
tion it seemed desiiable to avoid the use of the potassium compounds, owing 
to then objection found by many woikers in pharmacology and medicine 
and theiefoie most of the woik was done on sodium compounds 


IMPOBT^VNT SOLUBLE BISMUTH COMPOUNDS 

Tlieoieticdlly and actually found, theie aie many difteieut compounds of 
bismuth and taitaiit acid Of the watei soluble piepaiations which aie pro 
ably' moxe effective on account of speediei absoiption and greatei penetra 
tion, all of them also contain m addition to bismuth and taitaiic acid, al ai 
metals, eithei sodium or potassium oi both Ordinary bismuth salts of tar 
taiie acid have a too gieat tendency to hy'diolyze into insoluble 
ONide 01 basic salts to be desiiable foi sy'philitic tieatment Iherefoie 
moie fiimlv the bismuth is bound to the tartaiic acid in the fonu of a cow^ 
plex, the gi eater efficacy can be expected as the bismuth must remain m 
form of a soluble organic complex long enough to allow absorption froni 
site of injection and permit distribution tbiougliout the body by means o 
blood stream Chemical tests show that the most finnly bound 
compounds heietofoie isolated aie the so called tiibismuth alkali tai 

•Read before the Organic and Biological Group American Chemical SocIetJ 
Alcetlng Ma.dison "Wisconsin 29 1926 

tFrom the Research Laboratories of G D Searle <£. Company 
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of which the onij known example is potassium tribismuth tartrate The 
following formula has been assigned to this compound 

0 

/ 

C— 0— Bi — 0 
H— 0-0— Bi — 0 

I 

H— C— 0— Bi — 0 « ith 4H,0 

^0— K 



72 8% Bi 67 1% Bi 

This compound and its preparation uere fiist desoiibed by Kosenlieim 
and Vogelsang^ in 1906, and has been on the niaiket and used clinically both 
here and abroad For reasons stated aboie, a sodium tribismuth tartrate 
seemed desirable and possibly of value No method was available in the 
literature which described the isolation of this compound Kosenheim and 
Vogelsang attempted to isolate the sodium compound but thej stated it 
would not crystallize out similarlj to the potassium compound Klauder‘ 
makes the statement that the sodium salt is unstable which indicates in the 
light of the work reported here that the sodium compound had not been 
suecessfullj isolated It is probable that Roseiilieiiii and Vogelsang in then 
experiments, and possibly others too ictualh had some of the sodium tn 
bismuth tartrate compound present iii their solutions togelhei with an excess 
of reagents, but in this form its usefulness foi syphilitic treatment could 
not and never did become practical 

ALKALI TETBADISMOTH TARTBATKS 

On considering the method of Boscnheim and Vogelsang which consisted 
111 digesting bismuth subnitrate with tartaric acid and an excess of alkali 
while heating, I came to the conclusion that from thermodynamic reasonmg 
the reaction ought to be conducted m the cold or at least without heating 
Furthermore, since the nitrate group does not enter into the composition of 
the compound desired, its presence may interfere with the reaction For 
these reasons the reaction was tried with a slight excess of sodium hjdroxide 
in the cold, using bismuth hydroxide as a source of bismuth and shaking 
with a mechanical shaker The bismuth hjdroxide at first dissolved fairly 
rapidly, but soon it dissolved more and more slowly A number of experi 
laents, however, showed that the longer I shook the mixture, the more bis 
muth hjdroxide dissolved At the end of about 141 hours (6 days) the 
mixture seemed to come to an equilibrium and no more bismuth hydroxide 
seemed to dissolve On filtering I had in solution of course, a sodium bis 
muth tartrate A few experiments with small portions of a filtrate soon 
showed that a half loliiiiie of 95 per cent alcohol gaie me a copious yield of 
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precipitate The piecipitate after washing with 50 pei cent alcohol several 
times to remove the mother liquor and finally with 95 pei c^ut alcohol and 
drying in the an at loom tempeiatuie gave a water soluble powdei con 
taming 72 9 pei cent of bismuth' and 4 6 pei cent of water of hydration, or 
for an anhydrous substance 76 4 pei cent of bismuth Since the anhydrous 
sodium tiibismuth taitiate could not contain more than 742 per cent o£ 
bismuth, it was evident that this piepaiation contained moie than three 
molecules of bismuth The theoretic per cent foi bismuth and water for 
sodium tetiabismuth taitiate is seen in Table I 


Table I 



ANHYDROUS IH 0 

2H 0 

3h,o 



BI% 

HO% 

BI% 

BI% 

n,o7o 

BIfc 

Theory for Bismuth Tartrate 

74 2 

2 09 

72 7 

712 

6 01 

696 

Found 

76 4 




4 60 

790 

Theoi> foi Tetrabismuth Taitrate 

77 1 

1 63 

75 7 

713 

4 73 

73 9 


From these data I was forced to the conclusion that this sodium taitrate 
compound was sodium tetiabismuth tartrate and I have tentatuel} assigned 
the tollowmg foi inula to it 


Mol m— 1086 
77 1% Bi 
Fonnula I 


/ 0 

// 

C— 0— Bi = 0 
H— C— 0— Bi = 0 
II— C— 0— Bi = 0 


Na 01 K Derivatne 

OH 


C— 0— Bi = 0 

\ 

\ 0 ; 


Mol Wt— 1102 
75 S% Bi 
Formula 11 


0 

// 

c— 0— Bi— 0— K 

\ 

0 

/ 

H— C— 0— BI 

\ 

0 

/ 

H— C— 0— Bi 

\ 

0 

/ 

C_0— Bi— OH 

\ 

0 


01 Na Dei native 


•The bismuth content uas obtained by dlssolvinff 0 500 sni of ^ jplilte 
of water heating tlie solution to 50 C and adding 1 0 gm of sodium 1 y , and wdS* 
dissolved In 5 c c of 10 per cent of ammonia then (llteiing wasnint 
the metallic bismuth 
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If these findings and goiicIusiqus with the ‘^odimu compound were cor 
rect, then it ought to be possible to get a potissium compound of tartaric 
acid with e%en more bismuth content than anj found on the maihet, since 
most of them approximate m bismuth content that of a tribisrauth tartrate 
On substituting potassium hydroxide for sodium hvdiozide in the method 
developed for the sodium compound I had no di&culty in getting a fair yield 
on the first trial using othenvise the exact technic I did for the sodium 
process Perhaps by using more suitable proportions of alcohol since the 
solubilities of the tuo substances undoubtedly differ, a greater iield uould 
ha\ebeen obtained The anahtic data houe\ei agree uith the theorj of a 
totrabismuth tartrate eien moie eloseU than did the sodium compound 

Table II 


AvnTDBOi/s Id 0 2ii 0 




u 0% 


n,o% 

Bl% 

Theory for Tnlwsmuth Tart 

<29 

2 0*; 

T 14 

4 02 

700 

iound 

75 8 



2 76 

73 8 

Theory for Tetrabismuth Tart 

7j8 



316 

73 3 


PllOPERTIES OF TETttiDI^VVTH TAPTl VTEt. 

These tetribisiuuth taitratcs are fineK divided poudeis, odoiless and 
tasteless, permaneut in the air at ordinal)^ room teniperatuies At higher tem 
peratures, they seem to suffer a change probabH absorbing carbon dioxide 
and other aeul vapors from the air so that they require additional alkali 
before thej uiU dissolve in uater On contact uitli uater these preparations 
first form a gel and then dissolve Aecuiate solubility determinations have 
not vet been made, indications are that the solubility is somewhere near 40 
per cent, one pait of uater at room temperature does not dissolve quite 
one part of these tetrabismuth tartrates whereas one and a half parts usually 
will 

Solutions of these tetrabismuth tartrates are alkaline in harmonj with 
the formula and so far as we know are perfeetU stable The alkalinity can 
be decreased by titrating with N/lO sulphuric acid using phenolphthalem 
'IS an indicator to a hydiogenion concentration of about 84 86 at which 
point the solutions up to 10 per cent aie still stable indefinitely Heated to 
70 C for three fourths hour the solution seems to be unchanged, while 
beating for five minutes at 100“* produced onlj a vcrj slight cloud and a 
slight increase in alkaliiiitj but which on cooling slowlj but practically dis 
appeared 

The alkahnity can be also decreased by absorptiofi of lodme, with the 
formation of colorless solutions of iodides and lodatestof the tetrabismuth 
tartrates, which also seem stable at room temperatures j 

On adding a gram equivalent of acid to solutioijy^of tetrabismuth tar 
trates a precipitate is produced, which redissolves iC n equivalent a*' ^ 
of alltali This base is \civ gelatinous ami seems to b\/c!ose to a pera\ 
sUspensoid ' ^ 
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These tetrabismuth taitrates aie not precipitated by blood proteins 
carbohydrates, etc ' 

TOXICITY 

Kaiziss, Seveiac and Windicov® quote Sazeiac and Levaditi, who ■nere the 
fiist to study bismuth taitrates as curative agents foi syphilis, as stating 
that their sodinni and potassium bismuth tartrate killed white lats when 5 
mg pel kg was mjeeted intravenously Eaiziss and associates found their 
potassium tribismuth tartrate, a supposedly tiibismuth taitiate, to be toler 
ated up to 10 mg per kg , but killing at 15 mg pei kg Our prehminari 
lesults with ivhite rats indicate that these tetrabismuth tartrates are con 
sideiably less toxic being tolerated ivhen injected intravenously up to about 
25 mg pei kg Injected intramuseulaily these tetrabismuth tartrates are 
tolerated in something over 600 mg per kg 

PREPARATION OP TETRABISMUTH TARTRATES 

Two Iiundred grains of bismuth subnitrate were dissolved in 270 cc of concentrateJ 
nitric acid and made up with water to about 1500 cc Then with rapid stirring 300 cc. 
of saturated sodium hydroi.ide (50 per cent), were added to precipitate the bismuth hydroJiOe 
111 a finely divided condition The precipitate was then filtered upon a suction filter, washed 
and resuspended in water, filtered, washed with distilled water three or more times until 
all of the mother liquor had been removed 

Into a liter bottle or flask were weighed 25 0 gm of tartaric acid aud 75 cc of dis 
tilled water were added Then 28 cc of saturated sodium hydroxide (50 per cent) were 
added with Stirling aud cooling When the liquid had cooled at 14 15' C the bismuth 
ijdroxide, prepared as described above, was added and after stoppenng the bottle or flssh 
seturelj, the mixture was shaken on a mechanical shaker for one hour or two, at three hour 
intervals during the first day This shaking was repeated two or more times a da', for 
0 to 7 dajs Longer standing or shaking caused no harm, but the amount of bismuth 
ijdroxide dissolved by the alkaline tartrate solution was hardly increased over the amount 
issohed during the first six days Attempts to shorten the period by heating decreased 
the amount and puntj of the jield 

The mixture at the end of six days was filtered through a norous glass Buchner sue 
tion filter, or through a hard filter paper After waslung the undissolved bismuth hjdrovdc 
with oO cc of distilled water, the total filtrate equalled 350 cc 

On adding 175 c c of 95 per cent alcohol to the filtrate with stirring, a copious pre 
cipitate was obtained which was filtered on a Buclmer funnel with suction, washed and 
suspended in 100 c c of 50 per cent alcohol, filtered and washed, resuspended, filtered and 
washed wuth 95 per cent alcohol three or four times or until the filtrate was neutral to 
litmus paper After drying at room temperatures for several days, the jield was in the 
neighborhood of 125 gm or 89 per cent On substituting the same proportion of potassium 
hvdroxide for sodium hydroxide, the yield was about 30 per cent Larger 'lelds could un 
doubtedlj be obtained with the potassium compound if larger amounts or other proportion 
of alcohol were used 


purification op TETRABISaiUTH TXRTRATES 

possibI(=‘ to purify these tetiabismuth tartrates bv dissohiu? 
ecipi ating with alcohol The following experiment is of m 
Two small yields from some preliminary expenmen*^ 
pound, one hax^ing 13 gm with a bismuth content o 
iher having 65 gm with a bismuth content of 
^00 c c of water together with 5 cc saturated s id*’'* 




POTASSIUH \ND SODIUM TETillBISMUTU TARTKATES 


967 


liydroxidc A little excess of alkali is sometiiues advisable to prevent the alcohol 
from precipitating the tetrabismuth tartiate base, through the interaction of the 
alcohol and the alkali of the complex On adding 130 c c of 95 per cent alcohol 
with stirring, filtering and washing with alcohol and drying obtained a yield 
of 59 gni , with a bismuth content of 73 8 per cent 

The fact that mixtures of alkali bismuth tartrates having a bismuth 
content equivalent to that of a so called tribismuth tartrate can by reprecipi 
tation gii e a large yield of a tetrabismuth, indicates if it does not prov e that 
these so-called tribismuth tartrates are mixtures of tetrabismuth and dibis 
muth tartrates Preliminary toxicity results show that the tetrabismuth tar 
trates are much less toxic than these tribismuth tartiates indicating that 
the latter contain bismuth or compounds containing bismuth, which easily 
splits off or ionizes bismuth 


rONCLUSlOVS 

(1) It 13 shown that contraiy to previous diiections alkaline solutions of 
tartaric acid dissolved bismuth hv dioxide more efficiently at a low tempera 
ture (2) When the reaction is allowed to go to completion, tetrabismuth 
tartrates result, instead of tribismuth tartrates as has been heretofore as 
sumed (3) Two new compounds sodium tetrabismuth tartrate and potas 
Slum tetrabismuth tartrate have been desciibed and the processes given for their 
preparation, (4) Preliniinaiy results indicate that these new tetiabismuth 
tartrates are much less toxic than other bismuth tartrates isolated hereto 
fore (5) That eeitain data given indicate if they do not prove tliat the so 
called tribismuth tartrates mostly heretofore used in svphilitic therapy, are 
only mixtures of tetra and dibisrauth tartiates (6) Prelirainarv expen 
ments show that the sodium tetrabismuth tartr-ite can be put up iii an aqueous 
solution and administered iiitramuscularh 
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A MONILIA FROM THE RESPIRATORY TRACT» 


By Frederick W Shaw, M D , Richmond, Va 


A ffections of the bronchi and lungs due to Momba Peisoon, 1797, are 
found throughout the tropics, especially in places having a damp climate 
The affection may be met with in Europe and in America Castelland states 
that in Ceylon the malady is generally due to Momba tropicabs Castellani, 
1910, and that the same fungus maj-^ be found in cases coming from Soutli 
India and from the Malay States In some cases other species of the fungus 
ma-v be obseived, but it is doubtful whether all of these aie leally patliogenie 
The genus Momba Persoon, 1797, is usually defined^ as Oospoiaceae pos 
sessmg m situ budding forms and mycelial thieads, which latter are often long 
and branched , in cultui es mostly budding forms, but sometimes filaments, m 
nhicli thallospores of the blastospore type are fonned Dextrose and often 
othei caihohydrate media fennented with the pioduction of gas 

Much confusion has resulted from the attempts to classify the genus 
Jloniba, and Castellani has suggested that the classification should be based, 
not only on morphologic data, but also on biologic characteis and immuniza 
tion phenomena 

The following case ivas observed in St Philip Hospital, Richmond, Va 


REPORT OP CASE 

G B, aged twenty five 'vears, female, married, colored Admitted January II, WA 
Three months preiious to admission she e\peneneed stiffness and soreness from the nc 
spreading downward to the knees She had toothache for years Immediately preceding e 
present attack, there was soiere toothache in the right lowrer 3aw The right jnw was nine 
swollen , 

Physical examination Patient was a welt de\ eloped colored woman of about 
age Mouth showed a seiere pyorrhea There were no cardiac murmurs Some duUne-S o 
right front of chest extended doivnward to the fourth rib Posteriorly, the dullness 
to near the angle of the scapula Tubular breathing was heard over the upper portion o 
right lung, extending downward to the third rib anteriorly, and below the spine of the 
posteriorlj Occasional rales on coughing were heard throughout the right 
were occasionally present in the upper left lung Tubular breathing at left apex ec 
quy over both apices j, 

Patient did not have the appearance of being acutelj Very bttle sputum an 
no chills, no sweats Appetite was fine, she slept well , 

X ray of chest showed an apparently well advanced tuberculosis involving 
right lobe This had progressed to consolidation from the apex downward to the eic 
second rib The condition did not appear healed j, 

The temperature on admission was 100° P It varied from 99 P to 1 
became normal on Pehruary 11, 1926 j ih c 

The patient received seven drops of a saturated solution of potassium lodi c 
a dav, beginmng on January 28, 1926, and this was continued until her depa urc 
hospital, Ptbniarj 20, 1926 

*From the Department of Bacteriolosv Medical College of Virginia 
Received for publication Februar> 26 1927 
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^ j THE ORQVNISM 

Examination of the scant} sputum failed to sliou the tubercle bacillus, 
either by microscopic examination or bj guinea pig inoculation The sputum 
contained small firm white granules i^liuh when crushed under a cover glass 
wcrfe found to be composed of tbickh matted threads and > east like bodies 



Fig 1— llonUIa rifhmondl o>om stain fr ) » g onth on Jpxtrose as^r 



Pier — Monllla richmondl Gram stain from groatli In dextrose hrotii 
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These gianules weie planted on maltose agai and the organism isolated 
Cultuies from the tonsils and teeth Aveie negative for monilia 

The growth on maltose agar which was abundant, was glossy, creamy 
white with a smooth, laised surface and entire maigin Exammation of the 
growth undei the low powei of the microscope showed it to be made up of 
loundish bodies lesembling yeast cells Slide pieparations of the growth 
under the 1 9 mm objective showed globulai veast-like budding cells, which 
\aiied fioin 1 4 /t to 5 6 (Fig 1) 




FIs' -1 — Monilia richmondi Conidiophores and conidia Section of growth in gelat 

Unstained 

Exammation of the growth fiom dextrose broth showed, m additiou t 
the yeast-like cells, long, septate, branching mycelia (Pig 2) Spores 
seen on the mycelium at the ends and at the junctions of the septa 
mycelium was from 1 4 /z to 1 8 fi la diameter, the segments were from ^ 
to 21 /I m length, and the mycelial threads ivere from 47 /t to 140 p, or 

Milk was rendeied alkalme in forty-eight hours without prelimiM^ 
acidification Theie -was no coagulation Acid and gas were 
dextrose, levulose, maltose, and galactose The following were not 
saccharose, lactose, mannite, dulcite, rafiSnose, arabinose, adonite, 
sorbite, mulin Mo pellicle was formed on broth or Dunham s so u lO , 
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the medium was clear with the giowth at the bottom of the tube Blood serum 
was not liquefied 

The organism stained by Gram’s method 
No asei were observed 

The growtii in a 5 per cent gelatin stab aftei about a week showed a growth 
which resembled the root aistem of a tree Branched outgrowths occurred from 



FlC 6 — Monilla rlchmonUl Rabbit kiln*'! showitis the organism Stained with dilute tuchsin 
and decolorized rapidly with alcohol 

the line of stab These branching outgiowths, when examined with a hand lens, 
appeared to be made up of small bead like bodies somewhat akin to the grow tb 
of Monilia albicans "When the gelatin culture was hardened with 10 per cent 
formalin and thin sections were made the growth was seen to be made up of 
moniUform bodies (Fig 3) and structures which resembled comdiophores The 
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conidiophoies A\eie shoit and boie conida winch Mcie oval in shape and iileas 
ured 1 /n bj 3 /a Blanching of the conidiophoies was common (Pig 4) The 
production of this type of comdiophore and conidia was not obseived m gelatm 
stabs of Monilia albicans (t 3 pe species, Ameiican Type Culture Collection) 
The chaiactei of the foiniation of the monilifomi bodies in if albicans is 
shown m Pig 5 The aiticles of the inonilifoi m bodies aie always lound 
In the piebminaiy lepoit of tins oigamsnP it was stated that gelatin 
uas not liquefied This statement ivas made as the lesult of using 10 per 
cent gelatin By the use of 3 per cent gelatin and employing thet single stab 
method, oi by the use of 5 per cent gelatin and a very heavy nloculatioii, it 
was found that liquefaction would begin m about three weeks at room 
temperature 

ANIMAL EXPERIMENTS 

Inoculations into the peiitoneal caiuties of rabbits oi gmnea pigs pro 
duced no lesions When injected into the circulation of the labbit there de 
veloped, about the fifth day, tetanoid convulsions of shoit duration fol 
lowed by the death of the animal Necropsy showed the kidneys enlarged 
and studded with very small, uhitish granules, the hver, stomach ivall, and 
omentum contained simliai granules The organism was recovered m pure 
culture from a number of the lesions The guinea pigs received injections 
of the culture mtracaidially Convulsions with paialysis of the lund legs 
developed on the fifth daj , death followed in a few hours Necropsy shoued 
that the same pathologic changes had occurred in the rabbit 

Stained histologic sections of the rabbit’s kidney showed the whitish 
granules to be due to accumulations of the fungus (Pig 6) 

Intiapulmonary injection into the labbit produced a caseation and ne 
crosis of the lung at the site of injection, later it produced a genera 
septicemia with lesions similar to those described 


DISCUSSION 

The monilia described in this paper differs from Monilia albicans m that 
it does not form a honey-comb growth on dextrose agar, does not 
milk, and presents a veiy different appearance during the deielopnient ° 
moniliform bodies It differs more markedly from Monilia psilosis, 
gelatin shows a characteristic pine tree gi owth with fine hair like a 
shoots extending from the entire length of the stab On dextrose 
psilosis produces a rough, jellow growth in contrast to the glossj, c 
white appearance of the organism heie presented , 

The specific name of iichmondi has been suggested for this mo 
Thanks are extended to Dr Thomas P Haslam, who supplied me 
the sputum and the case histoiy 
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THE ORIGIN AND NATURE OP THE WASSERMANN ANTIGEN 


By L G Hadjopoblos, JID and Reojnald Bbbbvnn MD New York City 


I N T HE class of antigenic substances the Wassemiann antigen holds a 
unique place Contrary to the supposed protein nature of antigenic bodies, 
the 'Wassermaun antigen, the oulj hnoun exception is puie tissue lipin It 
13 capable of fixing complement in the presence of its specific antibody the 
luetic reagen, though its parenteral introduction does not gne rise to specific 
antibody production 

Subsequent to the studies of Porssman ' certain specially prepared tissue 
extractives were taken as exhibiting true antigenic properties Later, diffi 
culties m producing a protein fiee lipin cast doubt on the integrity of similar 
observations, and tended to prove that all antigens are of protein nature 
• During the last year, interest in the subject uas rerired on the Continent 
Doerr and Hallauer,' by the addition of protein radical were able to change 
Porssman ’a lipoid into a full antigen After trying various protems such as 
pig’s serum, internal organs and even bemolvxed erythrocytes of rabbits they 
came to a belief in the real chemical combination of the lipin protein 

A variant view uas taken by baclis and Klopstook ’ In their opuuon hpms 
are true antigens, but their funetioiis as such are masked m the presence of 
body proteins and reappear only after the addition of the foreign protein 
employed, e g , hog’s serum 

By inyeoting Spirocbeta pallida into rabbits, EHopstock* claims to have 
produced antibodies with a better selectivity for spirochete hpms in contrast 
to organ lipuis He concludes that the serologic changes in syphilis are in 
duced directly by the spirochetes and indirectly through the production of 
bpotropio tissue antibodies in response to the specific spirochete reaction in 
the system 

Brandt, Quth and Muller ® repeated some of the above experiments and ob 
tamed only very vveak fixations with the best antigens they bad at the time 
In a later work they found indications of organ specificity, especially with 
hpms extracted from brain tissue 

Much® who was one of the early piopounders of the true antigenic nature 
of lipins, m a recent vv ork admits that only certain fats can act as antigens 
and then only in combination with proteins A short time age he alone claimed 
vatigenio properties for hpms he now is in favor of rejecting the antigenic 
property of true proteins 

While this controversy was gradually becoming acute in Europe, it occurred 
to us that the trend of these apparently conflicting opinions was approaching a 
stage that allowed a better and more intelligent explanation as to the nature of 
antigens in general and the Wassermaun antigen m particular 

trom the Department of Laboratories of Beth Israel Hospital Vew "iork CUy 
Becehed for publication March 3 15 7 
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Smce chemically pure hpins are not antigenic but can be rendered so by 
the addition of some protein radical, whether it be pig’s serum, hemolyzed 
erythrocytes, spirochetes oi internal organs, it stands to reason that, m view 
of the undoubted antigenic nature of protein in general and the luetic reagen 
tixmg pioperty of organ hpins in particular, the something which exhibits 
two seiologieally distinct properties (antibody-inducing and antibody fixing) 
can no longer be considered as a single homogeneous body 

We took this view as a working basis in conformity with the above ex 
permiental facts, in fractioning an antigen it was only natural to ascribe to 
the protein fraction the immunity -exciting, immunogenic propeities and to the 
lipin fraction the immune body-fixing, immunophilic properties Fractioning 
of the antigen consisted in separating the two elements and obtaining them in 
the purest state possible This was done as follows 

TECHNIC OP SPLITTING THE ANTIGEN INTO ITS IM3IUNOQENIC AND 
I3IJIUNOPHILIC FRACTIONS 

As it IS essential to have the lipin fraction protein-free, dried and thor 
oughly pulverized heart muscle tissue was extracted for a week m absolute 
alcohol at incubator temperature, with a few daily shakmgs Part of the 
clear supernatant fluid was removed and centrifugalized at high speed for 
fifteen minutes to rid of all traces of protein material held in suspension 
The product thus obtained, kept at room temperature for a week, gave a 
white flaky-granular sediment, a mixture of fats and soaps sedunented bi 
eentrifugalization The final product composed of fatty acids, cholesterol and 
lecithids represented the immunophilic fraction, the regular Wassermann 
antigen 

To obtain the immunogenic liinn-fiee protein fraction, a small portion 
from the top layer of the tissue sediment already once extracted with alcohol, 
was removed by means of a pipette and washed repeatedly with warm ab 
solute alcohol until the washings were free from all traces of hpins This 
was determined by pouring the entire final washing m water In the total 
absence of even a trace of opalescence the extraction was considered com 
plete Nevertheless a further washing in equal parts of alcohol-ether mixture 
was given to insure the purity of the lipin-free fraction The sediment thus 
obtamed was dried, pulverized, and a portion of it emulsified in sabne, vas 
used for intravenous injection Table I gives the expeiimental data showmo 
the correctness of our hypothesis 

Comments — The complement fixations were performed with all three an i 
gens, VIZ , the whole heart tissue, the delipinized heart tissue (the same ma 
rial that was used to immunize the animals), and the pure lipin extracti|^ 
(the antigen oidmarily used for the Wassermann reaction) All three an^^ 
gens were previously titrated for then antigenic, anticomplementary a 
hemolytic values In the course of fixation a marked degree of 
property was exhibited by the serum of the experimentally mjected ra 
This was, however, pi operly controlled in the standardization of the hemo 

svstem , 

As will be seen in Table I, the delipinized lieait tissue was pur^ 
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Table II 

Intensity \nd Percentage Distribution op Nonspecific Wasseemann Beactions in 

Relation to Disease 


CLINICAL CONDITIONS GIVING RISE TO 
NONSPECIFIC PEACTIONS 

INTENSITY OP 
REACTION 

GROUP PERCENTAGES 

Septicemias, including Strept Endocarditis, 
15 per cent 

+, ++ 

27 per cent 

Cardiacs and cardionepliritics 


16 per cent 

Anemias and Lucemias 

++, +++ 

8 per cent 

Gastric and duodenal ulcers 

++ 

6 per cent 

Malaria and lead poisoning 

++ 

4 per cent 

Piegnancy, normal 

+ 

01 per cent pathologic conditions 

2 per cent 

Sundry, normal cases 

+ 

37 per cent 



39 per cent pliysiologic conditions 


Table III 

Tub Distribution op Nonspecific Fixations in Forty Seven Cases op 
Sundry Cardiopathies 


CARDI\G PATHOLOGY 

I NUilBER OF CASES 

TOTAL 

PERCENTAGE POSITIVES 


POSITIVE 

NEGATIVE 

Mj ocardiacs 

4 

10 

14 

28 per cent 

Endocardiacs 

9 

24 

33 

28 per cent 

Totals 

13 

34 

47 

28 per cent 


munogenic and not immunoiDhihe, i e , it could excite the formation of specific 
antibody but failed to fix complement m the latter’s piesence Thus a new 
light was shed upon the subject of antigens Other facts of secondary im 
portance weie that the whole (nonfiactioned) tissue was supeiior for fixation to 
the delipmized and puie lipm antigens Although it seemed reasonable to 
asciibe this to the piesence in the whole tissue of both antigenic fractions, 
we were inclined to think that the slight immunogenic inferiority of the 
delipmized antigen was not due so much to the lack of lipins m the protein 
molecule as to the possible chemical alteiation brought about by the lipm 
solvents used We have definite reasons foi believing that ethei alters more 
than alcohol Lastly, the appeaiance of the reaction was moie gradual tha" 
its disappearance It took about two weeks for the reaction to appear and a 
little longer to disappear altogether 


ORIGIN OP THE WASSEBMANN ANTIGEN 

We have already mentioned the obseivations of Brandt, Guth, and Mallei^ 
as to the organ specificity exhibited by lipins and especially by those ip^^ 
extracted from biain tissiie The oigan used in our experiments was 
heart Consequently, if Iheie is an organ specificity, lipms derive 
other sources should at l( 3 ast not react with the same intensity to the se^^^ 
of oui expeiiniental animals In this respect our ivork, being hut r 
mentary, was not ineoipoiated in Table I Neveitheless, the 
diawn from the scant naateiial at hand are rather in favor of sue i an 
sumption jgjjta 

Landau and Held' obsejved that m thirty cases of eiidocai 
the Wassermann reaction was positive in ten (30 per cent) and m a 
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eight of these there was no other ground for suspecting specific infection 
It IS the opinion of the above authors tliat the positne reactions m these cases ' 
should be considered as incidental and secondary phenomena of a “disturbed 
colloidal or lipoid balance" m their serums 

It has been oui experience for the last ten years that if active serum is 
used foi the Wasserniann reaction and a heirt tissue plain alcoholic extract 
for antigen, a certain, although sen small percentage (3 per cent) of non 
specific reactions is ineiitable A clmieal analysis of such reactions cover 
ing a peiiod of six yeai's disclosed the fact that about 60 pei cent occurred 
in pathologic conditions and the lemammg -10 per cent in apparently normal 
conditions In Table II ne give the details of the percentage distribution of 
the nouspeeifio fixations 

As regards the class of eaidiacs assuming that heait tissue destruction 
was the cause of nonspecific leactioiis ue ini estimated the percentage occur 
lenee of such rehotious in foity seien cases of aundiv cardiopathies clmieaUv 
classified as myocardiacs and eiidocardiacs The findings are gnen in Table III 
As the percentage of fixations was equally distributed between the two 
mayor cardiac conditions it is assumed that the late of tissue destruction m 
terms of antibody production is about equal in all cardiopathies In view of 
the fact that heart tissue can stimulate the production of the Wasserniann 
reagen the above observations point strongh to the heart as the source of the 
antigenic substances lu syphilis neiertheless before ue can consider seriously 
such a possibility, we must liave a better undei-standiiig of tlie mode of action 
of other than heart tissue extractives 

It is generally accepted that heait muscle extracts are the best antigens 
for the Wasserraaun reaction although othei organ extractives have been 
more or less successfully used for the same purpose It is quite possible that 
there may exist a certain degree of organ specificity depending on the origin of 
the lipm used as antigen, but as m other imm unite phenomena the specificity 
13 more or less genenc and not stnctly limited to a given organ On the 
other hand, we may not exclude the possibilitv of a simultaneous stimulation, 
constructive or destructive of more than one organ hv the syphilitic virus 
As we have stated the nonspecific reactions obtained m cardiacs were usu 
ally of a weak nature, not over two plus, while the specific titers in syphilis 
usually run very high If the difference were onh quantitative there would 
be little obyectiou to accepting then natural similarity As the production 
of antibodies depends on the effectiveness, the amount and the mode of 
administration of the antigen as well as the responsiveness of the recipient 
it would be expecting too much to presume two climoally dissimilar diseases 
syphilis and cardiopathy to give rise to a rather specific antibody m exactly 
the same proportion With all this in view we still lac] direct evidence of 
their qualitative similarity excepting the fact that both antibodies react 
similarly with the same antigen 

SUMMARY AND CONCDUSIONS 

1 Antigens cannot be considered as homogeneous material 

2 Tliey are composed of two serologically dissimilar mohciilcs (a) the 
tmmunogewe, i o , immunity exciting or antibody producing fraction, a prop 
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erty lesidmg in the pxotem molecule, and (b) the tmmwiophihc, le, the anti 
body-fixing pioperty residing in the lipin molecule 

3 This theoiy applied to the heart muscle tissue proved correct by arti 
ficially rnducmg the Wassermann reagen in experimental animals by the 
parenteral introduction of the immunogenic fraction and the subsequent 
fixation of the latter by the immunophilic lipin fraction 

4 The serologic changes in the course of syphilitic infection can be 
induced by widely dissimilar agents affecting similar oigans or groups or organs 
and essentially the myocardium 
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THE DUALITY OF THE ANTIGB>JIC NATURE OP ERYTHROCYTES 


B\ L G Hadjopoulos, il D \nd Reginald BunBANK, M D , New York City 


I N a previous communication* we demonstrated the existence of two distinct 
antigenic fractions in the heart muscle tissue First the immunogenic 
(immunity exciting) or antibodj forming fraction represented m the protein 
molecule, and second, the immunophihc (the immune element) or antibodj 
fixing fraction represented m the lipm molecule derived from the heart 
muscle tissue by alcoholic extraction 

The same technic was followed in tlic present work that was applied m 
fractioning the heart muscle antigen In short it consisted m ashing the 
erythrocytes with saline until they nere absolutelj free of serum proteins 
The dried and pulvenzed material was extracted with absolute alcohol After 
decanting the alcoholic, immunophilic fraction the sediment was repeatedly 
washed in a mixture of equal \olumes of alcohol and ether until the sediment 
was absolutely Iipm free Tins end product dried and pulvenzed, consti 
tuted the immunogenic fraction of the ervthrocytic antigen 

Rabbits were injected separately with a saline suspension of the above 
protein and lipin fractions They were given m all five progressively increas 
mg doses within a period of fifteen davs On the tenth day after the last 
dose they were bled The results of their serum reactions are given in 
Table I 


Taule I 

liiKuvin Revctiov TiiErs against Foactiowl EiivnipocvTic Antigen Injections 


DESCRIPTION 

j 

\COLtmNIN ' 
TlTErS 

HEMOLVBIV 

TITERS 

COUPLE 

UPD? 

Fk.VCTrON 

ilENT-nXATlONS 

wmi 

DEUPINIZED 
erOTEIV FRACTION 

Rabbit A control animal 

1 I 

1 50 , 

- 

- 

Rabbit 1 injected prot fraction 

1 in 

1 1 5 000 

+ + + + j 

- 


1 '■> 

1 ‘lono 

+ + + + 1 

- 

iipin 

1 - 

1 2) 


' 

“ 4 

1 1 

1 50 


- 


Independent of whether (lie injected iiiatenal was lieart muscle tissue or 
erythrocyte the nature of findings ms pnchcally identical The simultane 
ous stimulation of other immune elements as sgglutinms and heraolysms was 
similarly expected In a previous aiticlo* we demonstrated the production 
of hemolysins by injecting dchcmoglobiiiized eiy throeytes (cell stromata) 
and that of agglutinins bv injecting cell Fiee hemoglobin The only dc 
parture in tlie present woil was the use of dehpinized ceils (stroma plus 
hemoglobin) to prove that the lipin element was not necessaiy for the pro 
duction of immune bodies 

As in our findings in the ease of heart muscle tissue the antibody formed 
in response to delipinized cell protein injection was strongly lipotropic and com 

From the Department of haborsitoTlcs of Beth Israel Hospital Nei\ Vork 
ReceWea for publication Xlarch 3 1937 


979 




980 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


pletely nonproteotropic At this stage of the woik the question came up, con 
sidering its mode of production, as to whether or not this antibody could dis 
play any specificity The direct experimental evidence, as given in Table II, 
is in favor of such specificity 

The above expeiiments cleaily indicate the specific natuie of cell hpins 
in contrast to lieait tissue lipins, le, the Wassermann antigen Moieoier 
this specificity is not absolute as we demonstiate in Table III, wheie Wasser 
mann positive serums weie tested with both antigens 

Comments — In the light of our pievious findings in reference to the spec 
ificity of lipin antigens of diffeient origins, the above tests are lathei confusmg 
unless we consider certain facts First, the titiation of our cell hpm antigen 


Table II 


Results op Complement Fixation Tests op Immune Bodies Produced by ERYTHEOCtiic 
Protein Injections with Their Homologous Cell Lipin Antigen and 
THE Heterologous Wassermann Lipin Antigen 


1 


1 complement fixations with 

DESCRIPTION 

AMOUNT! SERUM 

CELL UPIN 

WASSERMANN 


C C 1 

ANTIGEN 

antigev 

Complement control 


i 


(Pooled guinea pig serum) 

0 04 


- 

Serum of rabbit injected with 



- 

delipinized erythrocytic 


■f + + 

- 

protein 


+++ + 



The cell Upln antigen was titrated pre\lously against one unit ot complement The 
lowest dilution that did not Interfere with hemolysis was taken as the unit (In this particular 
case 0 50 c c of 1 40 dilution) Two units of complement were used in the tests 


Table IH 


The Natural Antisheep Hemolysin Titers op Human Sera and Their Effect os 
Complement Fixation Reactions with Cell Lipin Antigen and 
Wassermann Antigen 


SERIAIi 

NUMBER 

DESCRIPTION 

\ NATURAL 

1 HEMOLYSIN 

1 TITERS 

complement fix ^ 
CELL LIPIN 
ANTIGEN 

ltion tests with 
wassermann 
antigen 

Complement control 

i 





(Pooled guinea pig serum) 

1 None 

- 


1316 "Wassermann negatne controls 

0 02 

c c 

+ + 


1317 

H H ( t 

0 02 

c c 

+ + 


1318 

it (( <( 

0 03 

c c 

+ 


1319 

(( {( (( 

0 025 

c c 

- 


1320 

ti ft ft 

0 02 

c e 

+ 


1321 

ft ft ft 

0 02 

c c 

+ + 


D M 

ft ft ft 

0 025 

c c 

- 


B S 

ft ft ft 

0 03 

c c 

- 


N K 

Luetic under treatment 

0 03 

c c 

+ + + 

+ + + 

J P 

ft ft ft 

0 02 

c c 


+ + + 

1619 

ft ft t f 

0 02 

e c 

+ + + + 

+ -rrT _ 


was performed agamst guinea pig serum ivhich is invariably devoid of 'WJ 
sheep hemolysin Second, human serum invariably contains antisheep 
ysin in fan amounts It Avas therefore natural to expect a certam degree 
fixation of complement in the presence of a homologous antigen, the ee 
By comparuig the natmal hemolysin titer of the above serums 
their homologous fixation, tve found that the titer of our ceU lipm an g 
0 50 c c of a 1 40 dilution, ivas just sufiSeient to detect such concentratio 
natural hemolysin as ivould occur m 0 02 c c of serum oi less Lower 
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centratiou^ wore uot detected with this standard dose (In Table III compare 
eases 1316, 1317, 1318, 1320, and 1321, against 1319, D SI , and D S } In the 
luetic senes, witli the cell hpin antigen case N IC should be negative and cases 
J P and 1619 not o\er two phis JVs thev gi\e stronger 6\ations than would 
orduianlj be attributed to the ‘iinount of natural hemoljsiu present, however 
the question arises as to whether we should consider this as the non&pecific 
influence of a strongly concentrated luetic reagen on a weak sister antibod} 
As such phenomena aye common m serologically allied substances we re 
sorted to the absorption method of separating and handling them mdn idually 
In default of a method to eliminate the luetic reagen we absorbed the natural 
hemolysin with sheep cells and tested the cell lipm antigen against the luetic 
serums minus the hemolysin The results are giien in Table IV 

Comments — "With the complete absorption of the natural hemolysin (the 
antibody to sheep cell hpin) the complement fixation with the latter antigen 
was reduced to negative while the AVassermann reaction was unaffected 
As a matter of fact absorption slighth increased the Wassermann reaction 


Table IV 


Tiir EfFEcr or tub Eumivvtiov of NvTimAL Antisueep Heuoi i iv ov the Cell Ljpin anv 

THE V?1SSERMVNN REACTION 



NATURAL j 

COiirLEJlFNT FIXATIOV TESTS WITH 

DESCMPIION 

IIEUOLTSIN ( 

CELL LIPIN 1 

[ ASSmUANN 


TlTEPS 

ANTIGEN 

i ANTIGEN 

J P Luetic, unabsorbed serum 

0 03 CC ! 

+ + + f 

1 + + + + 

absorbed with cells 

None ] 

- 

! ++++ 

ICOC Luetic, uoabsorbed scrum 

0 02 c c 

+ + 

i ++ 

absorbed with cells 

None 


1 +++ 

1602 Chronic, unabsorbed scrum 

0 01 c «' j 

+ + 

+ 

Cardiac absorbed with cells 

' None 1 

- 

1 + 


It IS generally accepted that the presence of a high liemolysm titer in a 
luetic serum may lesiilt m a relative reduction of the intensity of the Was 
fiermann reaction Our hndings, which are not limited to the few cases above 
tabulated are in conflict with this view Wo have no satisfactory explanation 
for this except the possibility that during the absorption of the natural 
hemolysin, the addition of sheep cells introduces a nonspecific element that 
reacts the same way as the luetic reagen 

In other respects the findings were as would he expected, namely the 
degree of cell hpin fixation w as in proportion to the natural hemolytic titers 
(Cases 1606, 1692) and the presence of synergism between the luetio leagen 
on the cell Iipin antigen as in case J P Case 1692 was expressly introduced 
m this table as a gioup i epresentative of some minor nonspecific fixations 
Occurring m a fair percentage of chiomc cardiacs, with the purpose of in 
vestigatmg whethei such minor nonspecific Wassermann reactions were due 
to a reversal of the synergism between the sister antigens Basing our stand 
on this experiment and otliers that are not quoted here, we may safely con 
dude that the weak fixations occurring m cardiacs are not at all influenced 
by the presence of natural hemolysins but that they are specific indicating in 
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a waj heart tissue degeneiation This aspect of the question has already been 
dealt with in a previous communication '■ 

SUMMARY AND CONCLUSIONS 

In a pievious communication we demonstrated the existence of two dis- 
tinct antigenic fi actions in the heart muscle tissue, the Immunogenic (im 
munity exciting) oi antibody-foiming fraction, a pioperty limited to the pro 
tern molecule, and the Immimophihc (immune element) oi antibody fixing 
fiaction, a propeity of the lipiu molecule deiived fiom the same tissue The 
same principle was applied m the case of sheep’s eiythiocytes and found 
stiictly correct, thus demonstrating the dual nature of similai antigens 
The hemolysin, an antibody, ivhethei produced artificially in animals or 
naturally present in human serums, immunologically is identical with the 
lipotropic antibody produced against the immunogenic fiaetion of red cells 
This lipotiopic antibody is stiictly specific, like its sister antibody pro 
duced by the paienteral intioduetion of the immunogenic fiaetion of heart 
muscle tissue The coexistence of both sistei antibodies, the natural hemol 
ysm and the Wasseimann reagen, displays certain synergistic lelationship 
The syneigism, however, is not reversible In the presence of both antibodies 
the natural hemolysin alone is stimulated by the Wassermann leagen, the 
reverse never taking place Therefore, the weak nonspecific 'Wassemaiiu 
reactions that occur in some cases of cardiacs and car dionephntics indicate 
the existence of a specific lipotropic antibody pioduced m response to the 
stimulus of the immunogenic fiaetion of heart muscle tissue 
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STUDIES IN LOCAL ANESTHESIA VI 

Further Observations of P\ra Amino Benzoate Compounds on the 
Rabbit Eve* 

Bi Seymour J Cohen MS, M D Ciucago, III 


TN A previous paper,! ue leported the action of a senes of para ammo 
A benzoate compounds m producing local anesthesia on the ej e*; of rabbits 
These preparations were prepared by Dr Roger Adams of the Uuiv ersit> of 
Illinois He has prepared and furnished us with another senes of drugs, which 
are also based on the structural formula of procaine and foi which we have 
also determined the anesthetic efficiency m producing anesthesia on the rab 
bit eye 

In the tables are the senes of drugs submitted to iij> for exammafion 
METHOD 

The drugs were prepared in mol /20 concentration which corresponds to 
about 1 7 per cent cocaine solution The method was the same as used zn the 
previous work,— chiefly the instillation of the anesthetic solution into the con 
junctival sac of a rabbit for one minute then determining the duration of 
anesthesia as shown by the action of the ^nuklng reflex on touching the cor 
ner with an applicator 

These results indicate that the greatest anesthetic efficienej for this senes 
of drugs occurs when the terminal ammo group contains either the ethyl, 
propyl, or butyl radicals The introduction of the methyl radical m this ter 
mmal ammo g,roup causes a loss of the anesthetic action of this drug (No 14) 
while the introduction of the amyl radical produces a drug that is very im 
taut and sometimes corrosive when compared w ith the same concentration of 
a cocaine solution (Nos 9, 10, 17, 20) The substitution of the piperidine 
Ting in place of the terminal ammo group renders the drug much leas anea 
Ihetic (Nos 7, 8, 15 16) The substitution of the cjclohexane radical for the 
alcohol portion of the molecule produces a drug with strong anesthetic prop 
erties (Nos 22, 23, 24, 26, 28) The one phosphate salt is much less anesthetic 
than the hydrochloride salt. (lA) Judgmg from our oue example the 
CIS transisomerism (Nos 22 and 23) has no influence on the anesthetic value 
of the drug Both are good anesthetics 

It appears that the drugs with the greatest anesthetic value and the 
least corrosive action are those with the normal prop>l and but} I radical 
(No 18) in, the terminal ammo group The iso and secondarj salts of these 

.s* Department of Pharmacolocj and Therapeutics, Unlverslt> or IlHnoJs College 

« Medicine Chicago 

Received for publication Ftebruarj 
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radicals ai e also good anesthetics but have a tendency to cause irritation and 
edema of the conjunctiva (Nos 6, 13, 19 ) 

I wish to thank Dr Jacob Sacks and Mr M Caban for their help m this 
work 


A NOTE UPON THE BACTERIOLOGY OP EXCISED TONSILS* 


By Robert A Kilduffe,! AM, MD, Assisted by W W Hersohn, 

Atlantic City, N J 


W HILE it IS not the presence of bacteiia but the sequelae consequent upon 
then successful invasion of the body tissues which pioduce the phenom 
ena of disease, and uhile the tonsils are uell leeognized as the habitat of a 
■varied bacterial flora, in view of then implied and frequentlj’’ proved impor 
tance as foci of infection this study of the baeteiiology of e-icised tonsils was 
deemed of interest 

The tonsils were leceived in the laboratoiy wiapped in sterile gauze 
After searing the outer suiface, streak cultuies weie made upon blood agar 
plates fiom which, when necessaiy, subeultuies weie made to various media 
foi bacterial identification 

In all a total of 409 tonsils were thus examined with the results tabulated 
below 


Tabie I 
Pure Cultubes 


organism: number of time& fouw 


Piieumoeoccub (luucosus capsulatus) 

3 

Pueuinococcus (other types) 

21 

M eatarrhalis 

9 

B Fiiedlauder 

•4 

Staphylococcus albus 

11 

Staphjlocoecus aureus 

32 

Streptococcus hemolyticus 

t SI 

Streptococcus nonhemoljticus 

0 


As all the tonsils examined were definitely diseased and the site 
chrome lesions, the incidence of the various orgamsms is of some m e 
The lathei low incidence of streptococci (6 4 per cent) was 
piising, the organisms most frequently found (Staphylococcus aureus, 
cent, M eatarrhalis, 34 per cent, and pneumococcus, 54 pei cent) 
ganisms not usually associated with those diseases often attributed to 
tonsillar infections 

In view of the fact that the tonsils in general weie of chionic tjpe, 


•From the Laboratories of the Atlantic Cit> Hospital 
Recel\ed for publication February 25 1927 
tDirector Laboratories Atlantic City Hospital 
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infrequency of pure cultures is not surprising, secondary invasions being 
common 

The varied bacterial flora encountered emphasizes the difficulty asso 
dated iiith the interpretation of tonsdlar cultures in the study of focal in 
fections and also, perhaps, suggests the advisability of the routine use of the 
blood agar plate in conjunction uitli the Loeffier tube in the study of throat 
infections 


Table II 

Two Opoamsits in Culture 


ORQANISMS NPUtBER OF TIMES lOUND 

Streptococcus nonhemo^j ticus and pueomococcus lb 

Streptococcus nonhcraolvttcus and Staphvlococcus albus 13 

Streptococcus nonhemolyticus and Staphylococcus aureus 13 

Streptococcus nonhemoljtJcus aud M catarrhahs 5 

Streptococcus nonhomolyticus 'ind Icptothruc 1 

Streptococcus nonhemolyticus and Gram negative baciUup, unidentified 3 

Streptococcus nonhcraolyticus and B Fnedlauder 54 


Streptococcus hemolytjcus and Staphylococcus aureus 2 

Streptococcus hcmolyiicus and pneumococcus 4 

Streptococcus hcioolyticus and M catairhabs 1 

Streptococcus hemolyticua and leptothnx 1 

Streptococcus hemoiyticus and Groza scgatire baciUus unidentified 1 


Streptococcus viridans and Staphylococcus albus 2 

Streptococcus vindans and pneumococcus 2 

Streptococcus viridans and M catarrhahs 2 


Pneumococcus and Staphylococcus albus 20 

Pneumococcus and Staphylococcus aureus 24 

Pneumococcus and M catarrhahs 36 

Pneumococcus and diphtheroids 1 

Pneumococcus and B influenzae 4 

Pneumococcus and leptothnx 1 

Pneumococcus and Gram negative bacillus umdeutified ID 

Pneumococcus and Gram positn e bacillus unidentified 1 


Staphylococcus aureus and Staphylococcus albus 14 

Staphjlococcus aureus and M catarrhalis 1 

Staphylococcus aureus and Gram negative bacillus, probably B Fnedlundcr 6 
Staphylococcus aureus and Gram positive bacillus, unidentified 1 

Staphylococcus aureus and B proteus vulgans 1 


Staphylococcus albus and B Fnedldndcr 5 

Staphylococcus albus and Gram negative bacillus, unidentified 3 

Staphylococcus albus and B influenzae 1 

Staphylococcus albus and M catarrhahs 8 

Staphylococcus albus and diphtheroids 1 


if catarrhahs and diphtheroids 1 

M catarrhahs and B Priedlander 8 

if tctiagenus and B Fncdlander 3 


9 


6 


106 


18 


10 





OKOANISIIS 


NUMBER OP TIMES POlT-P 


Streptococcus nonhemolyticus, Staphylococcus aureus, M catarrhalis, Gram 
negative bacillus, unidentified (probably B Priedlander) 

Streptococcus nonhemolyticus, pneumococcus, M catarrhalis. Gram negative 
bacillus, unidentified (probably B Friedlaiider) 

Pneumococcus, diphtheroids, M catarrhalis, and Staphylococcus aureus 
Pneumococcus, Staphylococcus albus, M catarrhalis and leptothriv 

Total cultures 


Table V 

Peruentage Incidence of Bacteria Pound 


ORGANISM 
Stieptococciis vindans 
Streptococcus hemolytieus 
Streptococcus nonhemolyticus 
Leptothru. 

M catarrhalis 
Diphtheroids 
B influenzae 
Pneumococcus 
B Priedlander 
B proteus 

Staphylococcus aureus 

Staphylococcus albus 

Gram positive, unidentified bacilli 


NUMBEP times FOUND 

7 ’ 

13 
93 
S 

142 

15 

5 

224 

61 

1 

136 

7 

4 


PER cent 

IT” 

30 

20 

09 
34 0 

30 

10 
54 0 
14.0 

OU 

33 0 
17 
09 


Total 



THE ACTION OP INDOL AND SivAlOL ON THE HEART* 


J A Waddeli., MD, \nd J A Caldoun AB Ch\rlottesville, Va 


TNDOD and skatol are de'jcribtd in works on bioloo^ic ciiemistrj- and physj 
^ ology as being poisonous protein den\ati\es which are formed m the in 
testme b\ bacterial action To them is attributed the cliaractenstic odor of 
the feces On absorption from the ahmentary canal, the\ ace normall} 
detoiicated, in the Iner, b\ conjugation with certain metabolites such as 
sulphuric and glycuromo acid 

Thej are referred to in clinical literature as factors in the causation of 
the symptoms observed m intestinal stasis wound suppuration, and focal 
infection AVhile the part thev pls\ in such conditions is not defiiiitelv estab 
lished, the fact that the\ are present coupled with the eMdence that they are 
toxic makes a strong case against them 

The most outstanding in'v estigations of their phjsiologic effects are those 
of Rovighi^ on indol and skatol of Harter’ on indol and of Salant and Kleit 
man® on skatol The first mentioned experimented on rabbits and other mam 
mals and noted, among, various effects feeble heart action The second author 
observed in dogs and rabbits respirators depression general prostration and 
circulatory depression Salant and Ivleitnian using eats and dogb reported 
central nervous system and eireulatoi) depression the latter tending to per 
sist in the case of the dog 

All of the abo\e emplojed intact animals and dealt with the grossei 
features of the intoxicatiou Tliough each reported depression of the cirtu 
lation they noted coincideiitly changes in the ne^^ous apparatus and m res 
piration, as well as in other systems Which effects weie pnmarj and which 
were secondary was not worked out None of them examined the heart as a 
separate entitj nor did thev defiaitclj establish a ciidiac action on the part 
of these substances although Ilcrter docs cite au experiment in which the 
death of the experimental animal ‘ seemed to be cardiac 

In view of the rather fragmeiitan state of the knowledge legardiiio the 
effects of indol and skatol on specific organs pirticularlv the heart we have 
undertaken this investigation of then cardiac actions ludividualh and m 
combination in various proportions on cold and warm blooded animals Our 
study is limited to the cardiac effects, unt.ompIn.ated b> changes in the blood 
vessels, the nervous sjstem or tho respiratiou 

•Prom the Pharmacological Laboratory of the llcdlcaJ School of the Unh ersUj of 
Virginia. 

Rec 4^«<l for publication afairh ** 19 7 
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METHODS AND MATERIALS 

The fleshly excised heaits of fiogs, tuitles, cats, and labbits i\ere used 
m these expeiiments The tiacings weie taken fioin the apex A shghtU 
different proceduie was necessary for the cold blooded as compared with the 
warm 

In the case of the frogs and turtles, the pioceduie foi peifusmg was the 
same as that employed in a previous paper * It consisted, m brief, m admit- 
ting the perfusate thiough the \ena cava and seeming the outflow from the 
aorta A uniform temperatuie and constant piessure weie maintained The 



Plff 1, — Tracing 1 Heart of turtle showing the effect of half saturated indol with partial re 

covery after removal 


■ 


’ C-O-Xr — 
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BUg 2 — ^Tracing 2 Heart of cat showing the effect of saturated IndoI with antagonism 

<»nlnf»nVirlne 


study was begun m the early fall and continued into the wintei The aniuia s 
weie kept in the laboratory for twmlve hours before the experiment, m 
not to be subjected to a sudden change in tenipeiatuie just piior to ° 
servations Rmger’s (Howell) solution was employed, at room tempera 
20-22° C and at 27° C 

The hearts of cats and rabbits were perfused with Tyrode s 
37° C A modified Langendorff method was employed, the perfusate e^^^n 
admitted thiough the tip of the left auricle and the outflow secured 
aorta The right auricle ivas punctured to permit its emptying fluid rece 
through the coronaiy circulation 
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As IS well known, judol and skatol are very slightly soluble Chemical 
tables of solubilities do not state the degiec Hence, the strengths of the 
solutions vve used cannot be expiessed in per cent, aecordinglj we have em 
ployed the terms, “saturated solution half saturated ” etc , to indicate the 
comparative concentrations which of necessitv were extremely dilute 

The following brands of the drugs were empiojed Skatol from Eimer &, 
Amend, Kahlbaum, and Eastman, Indol from Einier &, Amend, Theo Sohue 
liardt and Kahlbaum One Kahlbaum and the Sncliart pieparation were old 
and quantitatively less effective othemise all acted alike 

Oui solutions were prepared twelve hours in advance bv adding the drug 
in excess to Riiigei 's oi Tjrodes solution and spphing a temperature of 



Flff 3 — Tracing 2 Heart of turtle showing the eff ct vf half saturateO skatol with antagoa 
islic action of indol 



Fig i — Tracing 4 Heart of raUblt showing the eff ct of sutumteU skatol with recoveo 

on removal 

CO® C for fifteen niiimtes These baturated solutions ueie then filtered — 
that m Hiuger s at loom tempeiature ind that in iMode s at 37® C Prom 
the filtrate the working diJutions ueie made 

EXPERIMENTAL D\T\ 

The expeiimental data uiU be pxeseiited under the foHouing captions 
(1) ludol (2) Skatol (3) Iiidoi and bkatol n/fh Other Drugs (4) Indol and 
Skatol with One Anothei iiid (S’) Indol and Skitol on Other Noinoluntar> 
Muscle 

1 /lido; —On the hearts of the tin tie and fiogs ail stiengths of mdol 
down to one eighth saturated solutions were effectue in slowiug the heart 
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and in decreasing the output pei minute and pei beat The latent period was 
relatively short The lowest concentrations produced chiefly slowing, inter 
mediate ones, slowing with usually a gradual deciease in diastole and occa 
sionally grouped beats, and the highest, airest, usually systolic, which was 
preceded by a few exti asystoles The amide stopped before the ventricle 
The airested heait responded to mechanical and electric stimuli and to epi 
iiephiiue On perfusion with plain Einger’s fluid, the effects of indol were 
almost entirely abolished Automatieity was reestablished in the quiescent 
with peiistaltic phenomena vei 3 pionouneed imtiallj’’ The force of the con 
tractions was not restored Ihe A-V interval was not changed and heart 



Flgr 5 — Ti acing: 5 Heal t of turtle show me the effect of a balanceJ mixture of indol and 

skatol with ieco\erj on removal 
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Fig" 6 — Ti acing 6 Intestine of rabbit showing the effect of half saturated indol 

recovery on removal 


^Ith parUal 


block was not exhibited Quantitatively, the effects iveie more mar e 
27° C than at 20° C and on reapplication than mitially fjuced 

On the hearts of cats and rabbits, solutions saturated at 27° C 
ahnost immediate ariest of both chambers in diastole, usually, one- 
urated, only slowing with decreased amplitude Withdrawal of the 
rapidly followed by almost complete restoration The decreased le 
observed in the turtle, was not exhibited in the case of the warm 
heart and systolic arrest was but rarely observed sj^atol 

2 Slatol — On the heart of the fiogs and turtles, all strengths of 
down to one-eighth saturated solutions were effective in slowing 
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and decrea&mg’ tiie output Uiie latent peiiod was long compared witli that 
of indol The lowest concentrations produced slowing, intermediate ones, 
sloiung with usuallj a gradual decrease in systole, and the highest, arrest, 
nhich was usuallj diastolic The amiele stopped befoie the lentricle and its 
cessation uas preceded bj marked dilatation The arrested heait responded 
to electric and mechanical stimulation and to epinephrine Prolonged per 
fusion with plain Ringer s restored the rhvthm but not the foice of the con 
tractions The drug ivas more etfeetive on reapphcation The A V interval 
was not altered and heart block nis not observed The drag was somewhat 
more effective at 27® C than at 20® C as was also the case with mdol 

On the hearts of eats and rabbits solutions saturated at *^7 C produced 
tardily an arrest of both chambei-s m diastole, one half saturated solutions, 



7*— Tracing 7 intestine ot rabbit showing (he eff«. t of saturated skatol nlth partial 
recover} on removal 



Jig 8 —Tracing 8 Heart of frog showing the effect of Latin wltii r<,cover} on removal. 


onij slowing with decreased amplitude, less than after iiidol The decrease 
in the height of the concentrations observed m the turtles nas also shown 
m the warm blooded hearts 

3 Indol and Skatol with Oikcf Drufff — Possible interactions with epi 
nephriue and atropine were investigated The former was antagonistic, the 
result being the algebiaic sum Atropmizmg did not pi event nor abolish their 
actions or qualitative!} alter them 

■1 Indol and Skatol with One Anothci —The effects of mdol and skatol 
have been shown to be very similar This was to be expected from a consid 
eration of their Uose chemical relationships The most noteworthj differ 
ence is in there usuallj being exhibited in cold blooded hearts after mdol a 
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deciease in lelaxation and aftei skatol a decrease m contraction In view of 
tins it would seem that they might be antagonistic in some respects, at least 
on the amphibian lieai t Hence, they were employed in the following further 
expeiiments on the tiiitle (a) m sequence and (b) mixed together in various 
concentiations 

(a) In sequence On changing immediately for instance from indol to 
skatol, the diastolic shortening of the former was altered to the systolic 
shoitening of the lattei The effect was always that of the drug last used, 
though somewhat reduced The change was exhibited sharply, no interme 
diate balancing of effects was observable (See Fig 3 ) 

(b) llixed togethei Smee indol and skatol are not nicely quantitatne 
in then effects, the endeavor was made, by trial on individual hearts, to mix 
them in balanced pioportions, le, if skatol one-fourth saturated produced ap 
proximately the same deciease in systole as indol one-fourth did m diastole, then 
the perfusate was prepared by mixing equal proportions of half saturated solu 
tions 'When this was effected, the combination produced a giadual decrease in 
both systole and diastole With arresting concentrations, the imting point 
stopped in a midway position In balanced mixtures, then, each drug exliibited 
its individual effect 

In the ease of labbits and cats, mixtures of indol and skatol produced 
simple summation This was to be expected m view of similai actions mdi 
viduaUy 

5 Indol and Skatol on Othei Nonvoliintaiy Muscle — In studying the ef 
fects of indol and skatol on other nonyoluntaiy muscle, the folloiying orga^ 
were examined, suspended in Tyrode’s solution at 37° C Intestme of t c 
rabbit and the rat, uterus of the rabbit, and the vagina of the rabbit H o 
and skatol produced identical effects, depressing the musculature of all 
eighth satuiated solutions produced slowing of the rhythm without 
ciable change in tone or amplitude, one-fourth saturated, decrease m o 
late and amplitude, one-half saturated, depressed tone, rate, and 
whde saturated, a sharp drop in tone and a decrease in amphtude an 
progressing to quiescence Removal of the drug was followed by almost, 
never complete, recovery of all the properties of the tissue 

DISCUSSION 

It has been shown that indol and skatol are cardiac 
effects being almost identical qualitatively Indol appeared to be niore r^ 
and more potent in its effects, but these differences are no doubt ue 
gieatei solubility and duffusibility, though the methyl group of s a o 
have been a factor 

Both drugs act nqdependently of the nervous apparatus and 
be direct muscular depressants This view is supported by the 
that they depress nor voluntary muscle in general as is evinced m 
the gastiointestmal tract and the reproductive organs and skatol 

We can offer no explanation of the differences shown ° ^ Je 

on the turtle’s heart le, the decreased relaxation with indo {l,e 

f leased contraction with skatol It was the usual phenomenon 
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early fall montlis but u as lucoustantly exhibited in the middle of the winter 
Apparently it depended on the state of nutrition of the animal, those of the 
autumn being freshly caught ^7hlle the winter ones had been kept under arti 
ficial conditions for about tuo months This will be investigated further when 
material becomes available 

Other species did not exhibit definite qualitative differences as regards 
the two drugs, nor did other tissues It may be noted here that isafcm,® which 
has the same constitution as indol except for the replacement of two hjdro 
gen atoms by oxj gen depressed all the functions of smooth muscle and gave 
the same effects as mdol and skatol on the warm blooded hearts, but decreased 
both systole and diastole in the cold blooded like a balanced mixture of mdol 
and skatol, the two drugs with which uc are dealing m this paper 

The literature on mdol and skatol from the experimental standpoint was 
reviewed above The se^ eral observers cited noted circulatory depression but 
were not exphcit as to the part played by the heart Wc have shown them to 
be direct cardiac depressants 

SUMMABX 

1 Indol and skatol decrease the amplitude and late and even arrest the 
hearts of frogs, turtles, rabbits, and cals 

2 Indol and skatol affect the hearts of cold blooded animals more ac 
ti'vely than those of uarm 

3 Indol is moie effective than skatol and its latent period is shorter 

4 Indol and skatol do not gi\e nice quantitative results — on one animal 
a one fourth saturated solution maj produce as great a response as a one 
half saturated on another of the same species 

5 Indol and skatol become more effective on lepetition, low concentra 
tions produce (but tardily) the same effects as bigli and withdrawal is not 
followed by complete recovery 

6 Indol and skatol are antagonized bj epinephrine but not b) atropine 

7 Indol and skatol diffei quahtativelj on the turtle’s heart m that the 
former usually decreases relaxation and arrests m systole, while the latter 
usually decreases contractility and arrests m diastole 

8 Indol and skatol in sequence are antagonistic , but, mixed m balanced 
proportions, each exhibits its peculiar effect, both systole and diastole being 
decreased 

CONCLUSIONS 

1 Indol and skatol are caidiac poisons 

2 Thej are cumulative in their action 

3 Thej act directlj on the muscle substance 
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LABORATORY METHODS 


A UNIVERSAL ARTIFICIAL RESPIRATION AND CLOSED 
ANESTHESIA MACHINE- 


By D E Jackson, MD, Cincinnati, Ohio 


T he device heie shown can be used both for aitiheial lespiration aad for 
anesthesia by the closed method The machine will give eithei po&itoe 
or negative pressuie and either ol these can be eithei inteimittently inter 
rupted 01 used as a constant piessuie Theie are thiee lates of inteiiupboiis 
(by a lever gate valve) which give a good range for mtermitteutlv mfistmg 
the lungs of the usual laboratory animals The volume of au discharged at 
each intenuption by the valve can be varied from zeio up to a vohinie su 
cient perhaps foi a hoise And when constant pressure is used it can i 
varied in the same way 

By reference to the illustiation it may be seen that the machine is con 
structed about a heavy iron framework made up of four heavy angle iron 
posts (1) which are curved outward at the bottom and thus serwe as ese 
on which the machine i ests The four posts ai e firmly held together 3 ^ 
iron plates (2 and 3) and by an non fiame (4) at the bottom A 
rately made (au tight) Ciowell rotary air pump (5) lests on the pa 
and serves to circulate the air (or anesthetic substances) thiougb ® 
system of tubes and reservoirs A strong motor (26) turns the 
means of the belt (25) A reversrng switch is located just behind 
so that if the motoi is turned forward the outlet (22) w'lU deliver posi 1 
pressure but if the motor be reversed this outlet will registei ne^ji 
sure which may be used for aspirating the chest (for lung tiacmnS, 

for suction filtration, etc 1 t 1 he (22) 

An interrupting valve (21) is located just behind the out e ^ u 
This interrupting valve is operated by a special mechanism 
cone pulley (23) which is fastened on the end of the pump spin e 
ley has thiee grooves foi the round belt (24) which drives tie 


mechanism (not shown in the illustration) ^ ^ ^ ^12) 

Prom the positive side of the pump the au is diiven tiioUo j,r 

down into the large tubular leservoii (14) fiom wdiicli .|jg ^dieef 


down into the large tubular leservoii (14) fiom wuiicii ^ 

escapes through tube (13) which leads to two valves, the first pres 

valve (27) (which w'hen opened will allow au to escape un ei c 
sure for blast lamps, etc ) and the second the four-wav v a v j^gadle is 
four-way valve is operated by means of the handle (19) tube 

turned as shown in the illustration the compressed air passes 


•From the Departmont of PharmacoIog> Unlversltj of Clnct 
Received for i>ubllcatlon Feb 7 1927 
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upwards, then across and downwards thiougli the four way valve and by waj 
of tube (15) to the bottom of the canister (16) The canister contains soda 
lime Or, if desired a second canister holding a saturated solution of sodium 
hydrate and carrying a special water trap and water gauge maj be substi 
tuted m place of the canister (16) which is held on by means of the screw 
latches (28 — 28) Theie are some ad\antages in fa\or of using the solution 
but there are other ad\ant'iges m fa^o^ of the drj lumps of soda lime 



Prom the canister (lb) the air (uiiiius the carbon dioxide if the dosed 
system is being used) passes out through tube (17) and again through the 
four way vahe (18) into the tube (20) which leads to the interrupting vahe 
(21) and thence through tlie outlet (22) to the tracheal cannula Bj turning 
tile handle (19) of the four waj \alve forward the canister is cut out of the 
sjstem and the air passes directlj from the reservoir (14) out through the out 
let (22) In this way one can either filter out the COj or allow it to accuran 
late in the sjstem as maj frequenth be desired in expenmentd worh 

Air enters the machine through the inlet shown at (6) Tins inlet tube 
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bends aiound, opposite and behind the wheel valve (27), and is continued as 
tube (7) which leads into the tube (11) This tube (11) connects below witli 
the negative side of the pump (5) and above, by means of a tapered shp joint, 
with a laige shallow pan (9) over the rim of which is stietched a bath cap 
(10) If desired the pan can be removed (at the shp jomt) and a special 
L-tube, over which an oidinaiy anesthesia bag can be fastened, may be shpped 
in its place and used as the flexible leservoir m place of the (cheaper) bath 
cap In either case the flexible reservoir serves to accommodate the breathmg 
of the animal when the closed system is used If the machine is used only for 
aitiflcial lespiration with air, or for blast lamps, negative filtration, etc, then 
neither the bath cap (noi anesthesia bag) nor canistei (16) need be used 
If the closed system is being used and too much gas (oxygen, ethylene, etc ) 
IS run into the machine the excess may be quickly emptied out while the 
pump IS lunning by slightly opening the wheel valve (27) for a few seconds 

Just behind the wheel valve (27) a small inlet air cock (8) passes into 
the inlet tube (6*'^* '*7) Thiougli this air cock ethyl chloride, ether, ohlo 
loform, etc , oi oxygen, acetylene, etc , from a separate cylinder may be in 
jected at any time 

Betiveen the course of the outlet tubes (20 * 21) and the coui’se of the 

inlet tubes (6 ^ ” "*7) there is a connecting tube (35) in which is placed a 
by-pass valve The handle of this valve (not numbeied) is shown just above 
the wheel valve (27) When the by-pass valve is closed all the positive air 
piessuie passes out through the outlet (22) But if the by-pass valve be 
wide open all the positive air piessuie will pass thioiigh the connecting tube 
dneetly over into the (suction) inlet tube (6 * ^ 7) and thence back into the 
pump But if the by-pass valve is half open then half the positive pressure 
will pass out at the outlet (22) and half will pass back into the mlet side 
(negative pressure) of the system By varying the amount of air passing 
through the by pass any amount (volume) of an desiied may be blown out 
at the outlet (22) Thus exactly the necessary amount of lung inflation can 
be secured The by-pass valve acts in the same way if the motor be reverse! 
and suction through the tube (22) be employed (for aspirating the chest m 
making lung tracings, etc ) 

A set screw (30) serves to hold a cylinder (31) of oxygen, ethy en^ 
nitrous oxide, propylene, etc , in the double yoke bar (29) which is supp 
from the plate (3) A small dulled hole and tubing carry the gases ro 
the cylinders into the large reseivoii (14) 

Electric eurient foi the motor (110 volts alternating oi 110 volts 
the proper 1^4 horse power motoi must be supplied for each 
tamed through an extension cord shown at the left in the figure ° 

(33) attaches to a lamj! socket oi other outlet and the current is con r 
by the switch (32) , ipjjg 

The tubing used in the machine is biass and all joints are soldere 
supporting plate to which the canistei (16) is attached up 

gasket on its lower surface and the upper iim of the canister is 
tightly against the gasket and plate by means of the set screws m 
(28 — 28) Thus the closed system can be made an tight throng lou 
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If the machme is used ouij foi inflating the lungs with air as in ordinary 
artiflcial respiration, then a rubber tube lucli in diameter and two or three 
feet long is attached to the outlet (22) and cirried oaei to the animal where 
It IS attached to the tracheal cannula fhe tiacheil cannula is best made in 
the form of a T tube and the lubbei tube leading from the respiiation ma 
chine IS attached to the side tube of the cannula The straight end of the 
cannula (awaj from the animal) carries a short piote of rubber tubing on 
which 13 placed an adjustable screu clamp Bv means of this clamp any 
excess of air which the machine would blow into the lungs may be allowed 
to escape and the degree of lung inflation can be controlled exactly as 
desired 

If, howecer, it is desired to use the closed system (with ethylene, ete ) 
a slight modification of teehnio is necessai-y In this case two rubber tubes 
lead from the machine (outlet 22 and inlet 6) to the animal If the animal 
13 not to be operated upon and the tiacliea is not to be opened then a metal 
mask carrying a heavy perforated lubber membrane (through which the 
animal’s nose is thrust) is strapped tightU to the animal s head A tubula 
tnre in the mask cames a large, pciforated cork Through the hole in this 
cork is thrust one end of a special tracheal cannula This cannula is of the 
T tube variety but has two side tubes instead of one The rubber tubes from 
the reapiratiou machine are attached to the two side tubes of the cannula 
Then one end of the eamnula is passed thiough the doik m the mask and a 
short piece of rubber tubing carrying a screw clamp is used to close the dis 
tal end of the cannula The mask is then placed on the animal and the 
machine started The interrupting lalce (21) need not be used in this ease 
and IS thrown out of action The machine now merely circulates the anes 
thetio mixture round and round the CO, being filtered out as desned 

But if one desires he may quite easily open the chest and still use the 
closed system, employing ethylene, etc as the anesthetic This is done by a 
slight modification of the above technic The double side outlet tracheal 
cannula is used But m this case a small scren clamp is placed on the end 
of the negative rubber tube near to tbe side tube of the tracheal cannula and 
the distal end of the cannula is closed tightly If the cannula is now tied 
tightly into the trachea (instead of being pushed thxougli the hole in a cork as 
lu the above technic) it will he seen that air will be blown from the machine 
through the positne tube to the tracheal cannula and thence into the lungs 
But if the (negatue) tube leading from the tracheal cannula back to the 
inlet of the machine is of the same size as the tube which carries the current 
of air from the roaehine into the cannula, then most of the air w ill simply 
circulate around through the cannula and go directly back through the inlet 
tube into the machme without hating inflated the lungs at all This difficulty 
13 overcome by simply partly closing the screw clamp on the negatue rubber 
tube very close up to the side tube of the tracheal cannula This makes it 
more difficult for the air to pass out of the cannula hack to the machine and 
since an excess of air is blown by the machine into the cannula at each inter 
mittent discharge it is seen that the lungs will be inflated by this excess which 
just as soon ns the machine ceases to discharge air from the posituc tube, 
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Will again pass back (a little moie slowly) tlnough the constiicted part of 
the tube (wheie the sciew clamp is paitly closed) and on into the machme 
By pioperly adjusting the sciew clamp the degree of lung inflation can be 
conti oiled perfectly, eithei with the chest opened or closed 
If desired an oidinaiy etheiizing bottle may be attached to the inlet tube 
(6) and the ether vapoi thus drawn into the machine can be used to maintam 
the anesthesia 

The machine has been designed to eovei a veiy wide range of eiperi 
mental work, and if desiied a recording spirometer can be attached (at the 
slip joint) in place of the bath cap or anesthesia bag The machme has a 
capacity which is more than ample for experimental work on man, and I have 
no doubt but that it could be used foi this purpose although I have not 
as yet carried out any such experiments 

Foi many yeais I haye used in one deyice or another all of the principles 
inyolyed in this machine At the October meeting, 1923, of the anesthetists 
in Chicago I described a machine (with lantem slides) which did exactly the 
vyork which this machine does And the earliei machine I also demonstrated 
in experiments earned out m June, 1924, in Prof McGuigan’s laboiatorj' in 
Chicago Eecently^ Prof Stalling in England has desenbed an artificial 
respiration machine which inyolyes some of the pimciples used m this machine 
The machine as heie desenbed may be obtained fiom the Max Wocher i 
Son Co , Cincinnati, Ohio 
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aASTEIC MOVEMENTS IN THE PIGEON WITH ECONOMY OP 
ANIMAL MATERIAL COMPARATIVE STUDIES V* 


/ 

B\ T L Pattersov AM “M S , Ph D , Detroit, iJCrcH 


A FEW years ag’o pubJjshetl a method for studyiflg the movements of 
the empty and filled stomach of the bullfrog nhich had gnen a certain 
degree of satisfaction in the hands of laboratory student? As pointed out 
m tins article the methods as applied to the stud> of the movements of the 
gastrointestinal tract both in hunger and digestion ha\e been earned out 
largely on man and the higher laboratorj animals In larger animals such 
as dogs with gastric fistulae a study of peiistaisis can onl> be made after a 
period of intensive training and undei the quietest surroundings 

Rogers’ has shonn that the contractions of the empty crop of tlie pigeon 
may be studied either by the balloon method or by direct observation In the 
normal bird these contractions are not easv to demonstrate except by the 
balloon method, since the hungry animal in a cage is in a state of restless 
excitement, in which it can be seen onij that tlie crop is emptv If such a 
bird be quieted, however, in a partially darkened cage vith the observer 
sitting quietlj at the side the contractions of the eraptv crop can be seen 
without any form of registering apparatus This demonstrates that the 
presence of the balloon in the crop does not necessarily act as the stimulus 
to the contractions and overcomes the objection of some to the balloon 
method for this tjpe of work The failure of Rossi® and Dojoii® to control 
tlie inhibitor} influences is probabl} one reason for these mv estigators claim 
mg that the emptj crop is quiescent The placing of blinds over the bird’s 
eyes usually has the same quieting influence as darkening the cage Under 
these conditions with the bird quiet, one is able to observe at intervals one 
or more deep peristaltic waves running over the entire crop and this is fre 
quently the precursor of the bird becoming restless At other times, instead 
of the periodic contractions the entire crop may be so constricted as to 
nearly obUtetate its liuuen This indicates that there is a relation between 
tonus and disteimion as desenbed by Cannon for the mammalian stomach 
hince peristaltic contractions will not appear on such a constneted organ 
Between this high degree of constriction and that of a partially related crop 
over which run deep peristaltic waves there maj be found all intermediate 
gradations m the same bird at different times 

The preceding facts which with patience can be observed m the normal 
bird are more readily demonstrated m the decerebrate animal, for here the 
inhibitor} influences are at a minimum The behavior of the crop of the 
operated bird is practical!} identical with that of the normal, with the ex 
ception , that the gastric activities are no longer related to distant influences 

Prom the J^hyslolosiait Laboratorj of th« 2>e«r<jlC ToUeffe of Uedtdne and Surfferj 
r, ,, Read before the Fortieth Vnni al Afeetinc: ot the Iowa Veademy of Science at Cedar 
uaplds Iowa. April 30 and ila> 1 19 € 
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The pioceduie mvolYes etherization of the bud and suigical lemoval of 
all the foiebram anterioi to the thalamus Blaboiate aseptic precautions m 
pigeons are unnecessary The chief difficulty is in removmg all of the fore 
biain without causing injuiy to the thalamus and ceiebellum or mjming the 
ceiebral ciieulation The technic employed after etheiization, consists of 
clipping the featheis from the top of the head and exposing the cranium by 
a longitudinal incision through the skin With a scalpel, a small openmg is 
dulled through the bone on either side overlying the cerebral hemispheies of 
sufficient size to admit the point of a scissors blade and the bone is then care 
fully removed, with the exception of that poition diiectly over the median 
smus The duia should not be torn during this pioeess Then with fine 
pointed scissois an incision is made thiough the duia over both hemispheres 
All this can be done practically without bleeding A probe with the pomt 
curved to fit the posterior border of the cerebrum is then introduced under 
the dura and the brain substance removed, one side at a time, while the dura 



1 — Dorsal aspect of head of piseon aftei bone excavation J"''. , of bone In 
bral hemispheres Note the size and position of the bone openings the priobv ^jj^rior 
center protecting the median sinus and the mid and hind brain showing wiinin 
portion o£ the cavity 


IS left intact Hemorrhage is controlled by gently packing with co 
When the bleeding subsides, the cotton is removed, leaving the cavity 
and the skin is sutured over the bridge of bone which protects the me i^^ 
sinus (Pig 1) A thin coat of collodium over the incision comp e es 
proceduie 

A fistula IS now made in the crop diiectly foIlo-wing the decerebia i^^^ 
before the animal recovers from the anesthetic The procedure 
clippmg ofi: the featheis close to the skin from the lower end o 
and the upper pait of the breast A small incision is made throUn ^^jjicli 
and the muscularis of the crop This ineision forms the fistula 
IS inserted a piece of soft rubbei tubing about two inches in lengt i ^ 
ciuarter inch lA diameter, the tubing being slightly larger than jjjg 

thus putting th^issue aroimd the fistula on the stietch and ma 
tube No sutures are required The crop end of the tube is cut o iq 
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tlie exterior end is closed nitli a cork «hich is made secure b\ a safetj pin and 
this also prevents the tube Iroin beinj diaiui into tiie ciop If the tube is 
removed the fistula will close in too or three dijs and the animal is none 
the worse for the operation Diicct obsemtioii shows that such fistulae do 
not modify, or only vary slightly the normal movements of the crop In 
twenty four hours the fistula tube may be lemoved and a rubber balloon intro 
duced into the crop and connected with a water manometer for graphic 
registration of the movements (Pig 2) A baUoon about 4 by 4 cm of the 
condom type is used and is tied with a silk thread onto the end of a flexible 
rubbei tube about 4 mm outside diameter which contains a small metal or 
glass cylinder about 8 rani in length of such a size as to exactly fit into the 
lumen of the tube 

The gastric apparatus of the pigeon is auatomically divided into three 
parts the crop, usually considered as a simple dilatation of the esophagus 



Pie — Typical decerebrate pigeon feathers raised head Iniun In to shouldeis ejeg closed 
With baUoon in crop connected with registering apparatus 

and similar in structuie to it" the pi ov enti icnlus or ghudulai stomach and 
the gizzard ormusculai stomach zVIl paits of this apparatus exhibit motility 
and according to Kato' the prcssui e exerted by the conti ictions of the gizzard 
durmg hunger arc greater than those occiiriiug after feeding These contrac 
tions may be obtained by simply pushing the balloon into Ih^ gizzard through 
a fistula made in the midline of the crop From the standpoint of com 
parativo anatomy, the crop of the bird may also be considered to coriespond 
to the cardia of the stomach of higher animals 

The hunger contractions obtained from the empty crop lilie those ob 
tamed from the gizzard in fasting ai« more vigorous than the digestive 
peristalsis after feeding The hunger contractions of the empty crop exhibit 
a definite periodicity cliaraoteristic of the behavior of the empty stomach of 
higher animals (Fig 4) Sometimes the contractions are rapidly and con 
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tmuously repeated foi seveial h.ourt>, but they usually oecui in gioups pen 
odically On the contiary, the rQO\enieuts of the filled ciop are of less am 
plitude, more ixiegulai and less indicative of a definite periodicity (Fig 5) 
After feeding the hungei eonti actions are usually entiiely absent for thnty 
to foity-five minutes Then at shoit inteivals, iriegular contractions begin to 
occur which aftei an hour oi two gradually increase in frequency and vigor, 
fiist appearing in groups of thiee or four waves and then after five or six 
houis in groups of six to twelve or more, separated by inteivals in whicli 
the Cl op IS comparatively at lest It requires fioni ten to twenty seconds 
foi each peristaltic wave of the empty eiop to complete its cycle, whereas 
the more lapidly lepeated eonti actions of the lower pait of the eiop occur 
^ at the late of eight to ten per minute If the bird sets up a shiugging side 



wise movement it indicates ovei distension of the balloon oi that the 
IS too laige and it then becomes a souic" of iriitation bonietinies a 
condition lesults fiom over distension ot the crop with food 

Foi studying the influence of inhibitory substances (liquids) 
movements of the empty eiop oi the stomach of other animals, a s 
lubber tube is attached to the basal poition of the balloon tube ivi i 
thread with its open end extending to the midportion of the °°° ^^2iicb 
othei end of the tube is connected to the stem of a small glass fuiiiie ^ 
has been heated and draivn out to fit the tube Within the tunne , ^ 
vMth a tapeiing end fitted with a lubber cufi: fits tightly into t e 
tlie funnel stem A rubbei tube and clamp completes the pipette, so^^^ 
desiied fluid may be letamed theiein until the desired moment, n eu 
ing the clamp it may be permitted to flow slowly through t e 
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directly into the crop (Fig 3) In the case of water there appears to be 
some quantitatne relation betueen the \olume of fluid introduced and the 
relaxation of tonus Thus 2 to 4 cc of uater does not ahvajs produce this 
inhibitory action nhile 8 to 12 e c is effeetne (Pig 6) "More recently it 
has been found that \er 3 small amounts of food grven to monkeys do not 
lead usuallj to gastric inhibition, while larger quantities pro\e effective® In 
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cases wlieie a study of inliibition is desiied a largei fistula should be made m 
the crop aud a lubbei tube one-Iialf inch m diameter inserted 

It IS theiefore possible to utilize to advantage the deeeiebrate pigeon 
foi a study of peiistalsis foi lenioval of the cerebral hemispheies does not 
mateiially affect the peiistaltic movements of the crop This animal is even 
more suitable for use in the general student laboratory for such a studv 
than the bullfrog, since decerebiation tiansforms the neivous active bird into 
a stupid, lethal gic creature which reacts only when stimulated Hence, the 
bud in ac^dition to exhibiting the classical effects of decerebiation may be 
satisfactorily utilized even undei the disturbing influences of the student 



Fig 6 — ^Decerebrate pigeon A, hunger contracUons of crop thirty two hours Mler 
ing crop empty B signal magnet .At X See water at loom temperature iv as innouuwi 
directly Into crop Note the abrupt termination of the period of hunger activity mwoiuon. 
Water manometer (Tracing reduced about one-half ) 

laboratory for a study of peiistalsis Fuithennore, bullfiogs are difficult to 
obtain during certain seasons of the year while pigeons are more readil} 
obtainable and this coupled with the combined studies of decerebration and 
gastiic peiistalsis on one and the same animal leads to an economy of animal 
material and a financial saving 
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A SIMPLIFIED METHOD FOR THE PREPARATION OF SPECIAL 
LIQUID BLOOD MEDIA BY FILTRATION* 


B\ A J SvLLc PhD BeflkELti Cvlil 


D uring the past two jears I have used large quautities of liemoglobui 
media for metabolism expenmeuts aud have found it exceedingly 
cult to obtain sterile filtrates The trouble does not rest so much in. obtain 
mg a stcnle filtrate in the leceptacle but in the manipulations of transferrmg 
it from the flask to steiile contaiuers When a quantity of about 200 c c of 
filtered medium is distributed the euviioument must be absolutely dust free, 
or othenvise, contaminations are the rule 

The preparation of hemoglobin mediums is always a time consuming pi oc 
ess It was usually handled as follows Au animal was e\sanguinated, the 
blood laked and the hemoglobin solution mixed with the medium The whole 
was centrifuged before passing it through a sterile Maudler filter A contam 
anation of the filtered medium aiwa>s meant a considerable loss of time and 
material 

In order to overcome the disadvantages of the usual methods of filtration 
the following method has been adopted Two Pj rex filtei flasks i and B ot 
250 c c capacity each are connected to a T tube C by means of two pieces of 
pressure tubing of one eighth inch bore and one eighth inch wall This T tube 
has an outer diameter of one fourth inch and a slight enlargement near the 
opening of each arm The two lower enlargements are to hold the rubber 
tubing tightly while the upper one is to hold a tight packing of cotton Both 
flasks take a No 7 rubber stopper 

A glass tube F, three eighths of an inch, outside diameter, projects through 
stopper D containing a plug of cotton and gauze m the upper end Stopper D 
13 now inserted into the flask and a lajer of cotton wrapped around the mouth 
to prevent contamination This cotton is covered with a piece of paper and 
fastened by means of a rubber band A piece of paper is placed over the 
opening of tube F This is also fastened with a rubber band The prepara 
tion of flask B is thus complete 

Stopper E contains two glass tubes the larger one one fourth inch outside 
diameter and the smaller one three sixteenths inch outside diameter The 
smaller tube contains an enlargement at the upper end to hold a tight packing 
of cotton A rubber tube L is slipped o'^er this enlargement the open end is 
closed by means of a piece of solid glass tubing Stopper E is now inserted 
into the flask and covered with cotton and paper similar to stopper D A 
piece of pressure tubing G projects from the upper end of the larger tube 
The opening S is also cohered with paper and fastened with a nibber band ^ 

_ , From the DlvUlon of Bacteriolog> Unlv€ralt> of Callfomla Medical School Berkelcj 

CallfomlB 
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This completes the pieparation of flask A Both axe steiilized in the auto 
clave, after which they aie leady for use 

The filter candles aie wiapped in paper and steiihzed as customary The 
wrapping aiound a steiile candle I and the paper coveiing E aie both re- 
moved, the openings flamed and the candle inserted into the piessuie tubmg 
The mantle of the candle is fastened to a imgstand 

When the setup is complete the medium is placed on the filtei and the 
pump connected with the apparatus through tube opening C A sciew clamp 
IS placed at K in ordei that no air will be drawn thiough at F After the 
stopper E is foieed tightly into the neck of the flask the pump is turned on 
The filtei ed medium collects in A 

When the filtiation is complete, the pump is shut off, the sciew clamp at 
K IS removed and placed at G The candle is then disconnected from tlie 



Fig 1 


flask The glass rod and rubber tube L are removed to let air into the fias 
By raising flask A one-half of the medium is pouied into flask B Sera" 
clamps are placed at ilf and K, after which the T-tube connecting the tuo 
flasks IS removed Flask A serves as a control while flask B is mocu ate 


through the tube at F 

With such an arrangement onlv two sources foi eontaniination must 
considered (1) The manipulations while connecting the candle to 
sure tube and (2) whde making the inoculations thiough F Smce 
openings are veij'^ small the chances for contaminations aie sbght 
fifty samples of media have been filtered by means of this apparatus u 
one contamination, while with the ordinary method they v ere the i u 
than the exception 



AN IMPROVISED METAL CANNULA' 


By R R DumxT, MSc, CoLnjrBus Ohio 


'T'HE cannula is an instrument of general and laned use m phisiologic expen 
A mentation A large number larjiug more or less m stjle and material are 
in use Each has its good and bad qualities which fact has led the writer to 
develop the use of the instrument described here To be satisfactorj a 
cannula should be cheap and durable easj to handle and interfere as little as 
possible uith the natural phenomena being observed Credit for the onginal 
suggestion is due Dr E C Albritton formerlr a Fellow in this department 
The instrument is made from a Luer liipodermic needle of desirable size 
and length, having the end smoothed and a small knob of solder placed 
on one aide (Pig 1) 

In this laboratory caiinulae of this tipe are used « beret er permanent 
connection with a vessel is desired the trachea of course excepted 

For recording of blood pressure bv the direct method a needle of approii 
mately 1 cm in length is used After being tied into the arterv it is con 




ZD 






nt i tu 2 

flff 1— H>podem5lc needle shortened accordins: to need tip bc\eled anl smoothed and a drop 
of solder (o> place J n ar tip 

f e , ^^5 2 —Connection for recording blood pressure (&) Adapter having a taper of 
frtw « t cannula, turned from biass tubing fnct nJc-keled) and soldered to reservoir 
anticoagulant with the blood made of brass tubing 10 mm In diameter and 
® *””8’ Block tin pipe having Inside diameter 3/16 In and 3/64 Iti. 

JnVr * 1 ?^***^* supported bv means of a burette clamp on the stand bear 

^anometer and signaJ magnets (e) Brass tube 6 mm In diameter to receive the 
^oDer tube from the pressure bottle (e> and <e> may be nickeled 

Fip 3 — Adapter similar to that In Fig 2 (b> but slightly longer and grooved near the end 
as ulusCrated for securing the rubber tube connecting with pressure bottle 


nected with the manometer by means of a tapered adapter (Pig 2), siraihr to 
that at the outlet of a sjnnge A slight twist secures it against coming off 
e'en uhen subjected to the greatest arterial pressure A twist is sufficient for 
removal during or at close of the e^penment The size required ^anes with 
the size of the animal For large dogs a gauge 12 needle has a lumen of suffi 
cient size that the actual blood pressure ^viU not be reduced A gauge 15 needle 
accommodates the artery of an average sized cat or rabbit For small am 
mals, rat guinea pig or kitten the smaller needles — gauge 24 18 — will suffice 
Arterial cannulae of this type have a wall of minimum thiclvness and conse 
quently a relatively large lumen The danger of clotting in the cannula is cor 
respond ingl> reduced Using a gauge 15 needle a continuous blood pressure 

•From the I>epartment of Physloloo College of iledlcine Ohio State l-nlversit> 
Received for publication Januan 191' 
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recoid can be made for a maximum allowable peiiod of time (one to three 
houis) without clotting Kecords lastmg ten to twenty mmutes can be ob 
tamed without clottmg usmg a gauge 20 needle It is obvious that the use 
of such a cannula eliminates the neeessity for vaiious sizes of tubing, etc 
The blood piessuies of an 80 gm lat and 15 kg dog have been recorded with 
the same appaiatus by simply changing the cannulae That the use of the 
smaller cannulae gives fairly aceuiate results is shown by simultaneouslj 
recoiding the pressure in two paiied arteries equidistant from the heart, usmg 
gauge 20 and 15 needles respectively The pressure in the first aitery is found 
to be only 5 mm Hg lower than that in the second 

Cannulae of the same type can be used for intiavenous injection or for 
cannulating ducts A syringe can be used for the reservoir and source of 
pressure or a hub (Pig 3) may make connection with a pressure bottle A 
gauge 22 needle makes an easdy applied eannula for use in recording urme 
flow from the ureter, even in very small animals, and for cannulatmg the ducts 
of snbmaxiUary and pancreatic glands Cannulae of this type have the fol 
lowing qualities for which it is believed their use will be found to relieie 
some of the difficulties of laboratory work 

1 Expense The cost is hardly more than that of the needle 

2 Durability Ordmaiy use is never strenuous enough to break such 
cannulae 

3 Base of Use The eumbersomeness of glass T cannulae is eliminated, 
sbpping out of the vessel is nearly impossible , small and delicate vessels can be 
eannulated with little danger of tearing, connection with other apparatus is 
simple 

4 The relatively large lumen affords free passage of fluids and therefore 
reduces error such as is unavoidable in the use of small glass cannulae 
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Robert A Kilduffb M D Abstract Editor 


CLINICAL AND EXPERIMENTAL 

MENINGITIS The Chemotherapy and Serum Therapy of Pneumococcus and Strepto 
coccus Meningitis Kolmer J A Arch OtoJarjngolog^ June 102G lu, 481 

Polyvalent jintistreptococcua serum aGmnustered intramnscular, intravenous, lutra 
cisternal and intraventricular injection his failed to influence appreciably the cause and 
mortality of experimental hemolytic streptococcus meningiti** of dogs 

Type I antipneumococcus scrum adminvstCTMl by intramuscular, intravenous intracis 
tcmal and intraventricular injection has failed to influence appreciably tho course and mor 
tality of experimental type I pneumococcus nicmugitis of dogs. 

Tho intravenoUkS, intraventncular and intraciatomal injection of antipueumocoecus anti 
body solution has exerted a abght degree of curative activitj in the treatment of pneumo 
coccus meningitis 

Lavage of one or both of tho lateral ventricles to the cistcma magna has proved eflTec 
tive in tho treatment of severe experiment streptococcus and pneumococcus meningitis of 
dogs This may be combined with the administration of antibody solution by subthecal 
injection in the tfoatmont of pneumococcus meningitis or by the injection of gentian violet 
in tho treatment of streptococcus meningitis 

NEOPLASMS The Etiology of Malignant Neoplasms London, J McCormack J M 
and Howard N J Canadian 'ted Assn Tour May 3020 xvi No 5, p 523 

The authors behove the cause of oeoplosois to bo a Oram positive pleomorphic organ 
ism which they have isolated from fresh human neopiastic tissuvs and from neoplasms in 
rats and chickens and from the blood of the hosts In one of its phases this erganiam. is 
Alterable and invisible under the microscope 

It IS admitted that infection docs not usually take place unless the defences of tho 
cell have been broken by ^me preceding condition which loweri rcsistando to infection 
The paper is a summary of previous publications and studies to date 

1*ETI0EMIA LeucemiA and tho central Nervous System, Fried B M. Arch Path and 
Lab Med , July, 1926 ii No 1, p 23 

A case of leucemie lymphadenosis is reported and thirty cases of leucemic lymphadenosis 
and myeloadenosis from tho literature involving the central nervous system, arc reviewed 
In the author’s case a patient witli a subacute leucemic lymphadeuoaia died of apo 
pleig', and at necropsy numerous }yjnphoiaa3 and hemorrhages were found in the brain 
Grave degenerative changes were found in the interstitial parenchymatous and mesenchymal 
elements of the brain, moro pronounced in the vicinity of the Krtravasated blood and also 
around the lymphomas. These changes are not regarded as peculiar to leucemia, but are 
ascribed to circulatorj disturbances m the bram duo to hemorrhages and accumulated masses 
of lymphoid elements (similar lesions of a minor degreo occur in primarj and secondary 
malignancy of tho brain) 

In the thirty cases gathered from the literature lesions of the nervous sjstcm have 
been reported in the hemispheres in twelve, m the cranial nerves m eight and in tho cord 
in eleven cases, in eight of which spmal degenerations were observed m the absence of 
lymphomas, in many rc'ipects resembling those observed in pernicious anemia 
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Hemorrhages m leucemia aie primarily due to vascular lesions produced b) (1) stasis 
in the capillaries and “thrombosis” of the vessels by lymphoid cells, (2) the invasion of tlie 
vessel walls by the lymphoid cells vvitli dissociation of the vascular coat and (3) the hypo 
thetic “toxin” which circulates in leucemic blood 

The occuirence of lymphomas in organs or structuies in which lymphoid tissue is nor 
mally absent (as in the biain) is due to the passage of the vascular wall by lymphoid cells, 
with the ultimate iormation of large nodules which occasionally grow as autochthonous units 
This phenomenon is defined as “colonization” by lymphoid elements and is to be distin 
guished by mctastases in malignancy 

PERNICIOUS ANEMIA Familial Pernicious Anemia, Dorst, S E Am Jour lied Sc, 
August, 1926, cKxii, No 2, p 173 

The recent observation of a patient with pernicious anemia, five other members of whose 
family had died of it or had had the same disease, suggested an investigation of the other 
members of the family group, which disclosed the fact that four more had either marked 
hypochlorhydria or complete achlorhydria 

Dorst ieeJs certain that i£ it can be skoim that achlorhydria is a predominating choi 
actenstic in families, one or moie members of which have pernicious anemia, then there 
would seem to be no question but that “congenital” achylia gastrica is undoubtedly the 
hereditary factor in cases of familial Addison’s anemia, and that gastric analysis ui the 
members of the immediate family of a patient with pernicious anemia would show evidence 
of achylia gastrica, of congenital or hereditary oiigin 

A detailed account is given of the cases mentioned above and Eorst concluded with 
these queries Can the development of pernicious anemia be pi evented by the admimstra 
tion of hydrochloric acid to patients who have an achlorhydna and a familial history of the 
disease? Is similar therapy of value in the early stages of the disease? These questions 
cannot be anaweied until our clinical cases have been followed for the next five or ten 
years, or without an exhaustive experimental investigation 


LABORATOEY TECHNIC 

TISSUE TECHNIC A New Method of Mounting Fixed Frozen Sections, CampbeU, L D 

Arch Path and Lab Med , June, 1926, i, No 6, p 916 

It IS easiei to work over a black table TJie steps are as follows 

1 Previously fixed tissues are cut with a freezing microtome m sections i 
microns thick, wluch are placed in a large glass dish containing water 

2 A section is lifted out with a glass rod with the section wrapped smoothly around 
the rod near its end, and held in 95 per cent alcohol for two or three seconds 

3 The section is returned to a larg4, deep staining dish of water (about 7 cm 
unrolling the section from the rod on top of the water In most cases it will float on 
surface and be perfectly smooth 

d A glass slide is brought against one edge of the floating section, holding 
at almost right angles to the surface, and is lifted out The section will adhere to 
If it has not been held in alcohol sufSciently long, or if too much time elapses before 
iiig after returning to the water, it will sink beneath the surface and cannot be „ 
mounted If a fold should occur, the slide should be held on the edge and dipped 
up and down in the water (not immersing the entire section), and the fold wdl 
removed , 

5 The mount is completed as usual by dropping on 95 per cent alcohol to e 
It IS blotted with a smooth folded cloth, and very tlun celloidiu is dropped on 
holding the slide almost perpendicular to the table , 

'Wlien the celloidin begins to solidify it is to be stained as desired 
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UEEA IN SALIVA A Quantitative Method for the Determination of the Combined 

Urea and Ammonia Nitrogen of Saliva Schulte r W and Ziegler M E Am 

Jour Dis Child, April, 1920, txxj, 520 

Teu cc saliva collected i\ithout tho use of a stimulant is immedmteJ/ shaken for five 
minutes ivith 2 gni of nitrogen freo knolm and filtered The kaolin is prepared in quantity 
from Merck a kaolin by cashing twice with 2 per cent aectic acid, four or live times with 
distilled water, filtering and drying If the filtrate is turbid, the process is repeated To 1 
C.C of the salna filtrate in a 75 cc pyrex test tube add 4 c.e of distilled water, 2 drops of 
Folin 3 pyrophosphate buffer mixture and 1 c c of his urease solution This is heated in a 
water batli, from 40 to 55 C for five minutes The ammonia, including tJiat formed from 
tlio urea is removed by aciatlon after the addition to the digestion nuxture of a little liquid 
petrolouni and dec of 10 per cent sodium lirdroxide It is collected in a test tube gradu 
ated at 25 c c and containing 2 c c of 0 05 normal hydrochloric acid diluted with about 10 
c c of water After fifteen minutes aeration dilute the contents of tho receiver to 20 c c., 
odd 25 cc of Nessler’s solution, moke up to 25 cc and compare in tho colorimeter with a 
standard containing* 0 3 mg of nitrogen (m the form of ammonium sulphate) and 10 c-c of 
Ncssler s solution in a 100 c c flask 


Calculation 


Beading of standard in mm 
Beading of unknown in mm ^ ^ 


1 

>r^x 


— =• mg of ammonia and urea N per 100 c c of 
^ saliva 


Samples of blood and saliva were collected simultaneously The determination of blood 
urea nitrogen was earned out according to the directions of Folm and Wu using the aera 
tion method 


AMEBIC INFECTION Detection of Amebae In Cases of Chronic Systemic Amebic Infec 

tIon, Albert H Am Jour Pub Health Apnl 1920 

Directions for tho collection of specimens of fects to be examined for anieba© 

1 Give patient eighteen o gram tablets of Olycotauro (bile salts) with instructions to 
take one tablet two hours after each meal for six doys 

2 Give patient six small wnde mouth well stoppered bottles with instructions to collect 
a small portion of feces (about tho size of a sronll marble) each day for six successive days 
beginning the day after starting on tlio bile salts 

3 Stnd specimens to the laboratory as soon as possible If tho laboratory cannot be 
reached vvitlnn a day pour a small amount (about one fourth volume of feces) of 30 per 
cent formabn (ono part of tho commercial formalin to ten parts of water) over the feces. 

The laboratory examination consists of a ■'carch chiefly for the cyst forms of the para 
site, since these are, as a mie, very much more numerous than tho motilo vegetative forms 
This )s especially true of chronic amebiasis In cases which present a rather definite clinical 
picture of amebiasis and cysts have not been found on repeated examinatioa, it is advisable 
to make an examination for tho vegetative forms also Specimens to bo oxammed for such 
should bo kept at body temperature by means of a vacuum bottle and a warm stage 


Technic of Examination 

Two methods are used (1) a direct smear of fresh fecal matter stained with a modi 
fied Donaldson’s iodine eosin, and (2) a fixed preparation stained with Ilaidenhain s iron 
hematoxylin 

A drop of normal salt solution and one of iodine eosin stain are placed closo together 
on a slide but not touching A round applicator stick or a toothpick is smeared with the 
feces, rolled in tho drop of normal salt then in tho drop of iodine eosin V single cover slip 
ia placed on both drops, half tho material under it being stained and the other half unstained 
Examine the unstained portion first for living flagellates and active amebac In the stained 
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portion the protozoan cysts stand out as bright spherules against the pink background and 
soon become tinged with the iodine to varying tones of yellow, with the nuclei becominj 
clearlj defined -vs the iodine penetrates If glycogen is present in the cysts, it becomes light 
or dark brorni in color 


Iodine eosiii stain 

a Saturated aqueous solution eosm in normal salt 2 parts 

b Fi\e per cent potassium iodide in normal salt 

solution saturated with iodine 1 part 

c Normal salt solution 2 parts 


The proportion of iodine solution used may be modified to advantage by adding a slight 
excess of that given in the formula if the nuclei do not appear after a few moments’ applies 
tion of the stain The stain should be made up each day from the stock ingredients. 

2 For fixed preparations a smear is made on a slide which has been prenously thor 
oughly cleaned in alcohol ether and flamed If the fecal material is too dry, moisten 
slightly with normal salt, make a thin smeai with the applicator stick or the flat side of a 
toothpick or by using the edge of another sbde or a covei slip, and immerse directly in M 
ing fluid without allowing the slide to become dry 


Fixing and Staining Methods Used 

1 Schaudinn’s fluid (even if previously fixed by formalin) ® 

2 Seventy per cent alcohol tinged with Gram ’s iodine ^ 

3 Seventy per cent alcohol ® 

4 Fifty per cent alcohol ® 

5 Tap water ^ 

6 Two per cent iron alum aqueous solution 5 mm to 12 lirs. 

Or 2 per cent iron alum aqueous solution heated to 30° C (never higher) 1® 

7 Tap water — running ® ^ 

8 Five tenths per cent hematoxylin aqueous solution (Haidenliain’s) 12 ^ 

Or 0 5 per cent hematoxylin aqueous solution heated to 30° C (never higher) 

__ 10 mm to 1 hr 

9 Tap water nnse 

10 Differentiate in 1 per cent iron alum with careful watclung under the microscope 

^ 3 to 30 Buo 

11 Wash in running water , 

^ 5 mim 

12 Fifty per cent alcohol . , 

5 mm. 

13 Seventy per cent alcohol ^ 

14 Ninety per cent alcohol g 

15 One hundred per cent alcohol j 

1(3 Xylol 

17 Mount in balsam — corer 


Sehaudinn’s fluid — two parts saturated aqueous HgCI, in normal salt, one 
or 95 per cent alcohol Add 4 c c glacial acetic acid to 96 c c of the mixture on 
If a qmck method is desired, the same outline can be followed with a 
time of application of the iron alum and the hematoxylin The slide is p^ate for 

flooded with or in alum by a pipette and held over a flame or placed upon a 
about five minutes, or until it begins to steam Wash in water and treat m 
with the hematoxjlm, continuing the application by heat until a metallic scum through 

top of the fluid on the cover slide Differentiate in iron alum Care must gtandanhro® 

out the entire process to avoid drying of the smear Use American hematoxy 
white crystals only Use only violet crystals of iron alum, reject yellow is p 
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COLLOIPAIi QOLB The Correction of CoHoldal Gold Solutions as Applied to tlie Lange 
Beactlou Novlch JT Arch Noarol and Psychiatry April, 192C, xv, No 4, p 471 


Method or Procedueb 


HPUSER or TITBS 1 234a6 789 10 11 control 

Twentieth normal 
sodium hydroxido 
or twentieth nor 
mal bydrochlono 
acid (as re 
qmred) cubic 

centimeters 0 05 0 075 01 015 0 2 0 25 0 275 0 3 0 35 0 375 140 None 

Colloidal gold 
solution (as pre 
pared) cubic cen 

timeters 55 56555 5 5 5 5 5 

1 per cent sodium 
chloride solution, 

cubic centimeters 17 17 17 17 27 17 17 17 17 17 17 17 


The senes of tubes thus set up are set aside at room temperature protected from light, 
and read at the end of one hour The tube showing complete precipitation and containing 
the least amount of acid or alkali is taken n^ the correction point for the solution The 
amount needed for the whole is calculated and added to the prepared solution The control 
tube serres as a prehoiinary indicator and allows nhether acid or alkali is needed for cor 
lection It IS not adnsablo to use an acid or alkali solution of higher normabiy because it 
would aifect tho strength of the sodium chloride solution used as an indicator an important 
factor 

It should bo remembered that a colloidal gold solution at best, when tested with a 
clinically pathologic cerebrospinal fluid does not precipitate in the flrst or second tubes or 
high concentration at once, but tho higher dilutions (1 160 to 1 320) take precedenco and 
precipitate almost immediately This is probably duo to the fact that tho high concentra 
fion of a fluid that has a high protein content (globuiuis) brings about a condition of sur 
face tension unfavorable for immediate precipitation It should also bo remembered that 
tho method of titrations as outlined, cannot be used for <oJutions grossly improper because 
of noncompliance with technical requirements 

Conclusions 

1 In the preparation of a good colloidal gold solution certain technical difficulties, at 
best unavoidable, arc frequently encountered Many solutions are discarded as unfit though 
prepared with great care 

2 Tho pnmary cause of unsuitable solutions is the reaction of the final product. 

3 Tho old method of titration using alizarin as indicator is not entirely satisfactory 
It docs not visibly “indicate’ because of tho primary color of tlie solution under titration 

4 A method of titration using 1 per cent sodium chloride solution to the extent of 
1 7 C.C as an indicator is suggested. Tlus salt is an electrolyte and a precipitant of col 
loidal solutions, and serves as an accurate and highly satisfactory indicator of tho reaction 
state of a prepared colloidal gold solution 

SPIEOOHETA PALLIDA Experiments on the Purification of Cultures of SpIrocheU 

Pallida by Chemical Methods Weiss D and Weiss C Jour Infect Dis , April 

1926 xxxMii, No 4 p 281 

Experiments were undertaken to dctermino tho selective inhibitory actioa of vanous 
germicidal substances on the growth of bactena which moy contaminato cultures of Spiro 
cheta pallida. 
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The following chemicals aie satisfactory (in the dilution and time of exposure stated) 
for the purpose of destroying B cob as well as Staphjlococcus aureus without affecting tie 
viability of the reproductive power of Spiroclieta pallida, Selenium oxychloride or tricrcMiI 
(in a 1 100 dilution, to be used for one minute), trichloracetic acid (1 100 for fifteen mm 
utes) or formaldehyde (1 20 for five minutes) 

"When it IS desired to destroy staphylococci alone, a larger variety of cliemicala mai bi. 
craplojed Gentian violet, acid fuchsin, mercuroehrome, mercurophen, methylene blue, momr 
“one, neoarsphenamine, atoxyl, acid arsphenamine, antifomiin, Lugol’s solution (iodine), 
ethylhvdrocuprein hjdiochloride or neosilvol 

TUBEECULOSIS Culture of Tubercles In the Diagnosis of Tuberculosis, Hohn, J 
Munchen med Wchnschr , April 19, 1926, Ixviii, 609 

To 10 c c of matenal to be cultuied add 1 to 2 c c of sulphuric acid 10 per cent m a 
test tube and allow to stand tlurty minutes The tubes are shaken from time to time Cea 
trifuge for Ave minutes and inoculate the sediment on three to four egg tubes 


GONOEEHEA The Diagnosis of Gonorrhea by Culture, Gradwohl, E B H Jour Am. 
Med Assn, July 24, 1926, Lxxxvii, 242 

The following media has given good results in the authoi’s hands in piimarj cultures. 
Five bundled grams of ground lean beef is infused in 500 cc of distilled water and 
allowed to stand in the ice box over night The following morning, 30 gm of agar is dis 

solved by boiling in 500 c c of distilled water The agar is allowed to cool to between 60“ 

and 70’ C, and the meat infusion is immediately mnxed with the agar This mixture is again 
heated until the meat is thoroughly coagulated It is then filtered through glass wool pacbd 
in the stem of a glass funnel This filtrate will appear sbghtly cloudy at this time In the 
faltiate IS dissolved 1 per cent peptone and 0 5 per cent sodium chloride 

The medium is adjusted to Ph 7 6 to 7 8, allowed to cool to C0° C and the white of an 

egg thoroughly mixed m It is next biought to a boil and again filtered through glass wool 
If the flask and filtering funnel are placed in an Arnold sterilizer, the filtration is hastenc 
and a crjstal clear agar results 

To this medium is added 1 per cent chemically pure levulose (made from inuhn), an 
su&cient 0 5 per cent aqueous bromoresol purple indicator to color the medium a rich purp o 
The whole is then autoclaved at five pounds piessure for forty five minutes IVlien the medium 
has cooled to between 60° and 70° C one part of sterile ascitic fluid, guinea pig scrum 
human serum is added to three parts of medium, and the plates are poured to a op 
about one eighth inch The plates may then be stored in the ice box until readj for use ^ 
iiioculatmg plates, best results will be obtained if straight line streaks are made wi 
platinum loop, thus preventing confluence of colonies 

In the cover of the Petri dish is inserted a pieee of common blotting paper 
with hydrogen peroxide The plate is then inverted and incubated over night, and o 
morning the suspicious colonies are fished and stained by Gram’s method 

All colonies exhibiting a zone of yellow (showmg acid production from lev os 
disregarded All colonies showing an opaque whitish luster similar to 
are disregarded Tjpical colonies of Neisseiia gonorrhea can be identified by the ow 
objective of the microscope, the 9x eyepiece or even by the naked eje after practic 
colonies in eighteen hours are about the size of a pin head, round translucent, 
lar, and with a pearlj opalescence by transmitted light — the latter cliaractem 
alwajs striking The colonies also are mucoid, adhering to the medium, tlioug i cm 
in water fairly easily On staining, the individual organisms are .rroups 

izo very quickly in 95 per cent alcohol, and exhibit the typical appearance os 
and smgle organisms contain con 

After eighteen or twenty four hours, the Gram stam shows the colony to 
siderable numbers of autolyzed organisms — a very important diagnostic pom ^ 
this period the indindual colonies enlarge to considerable size, and show many 
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rsdja] sti'iatiOQS, lobated margin and concentric * oil drop * appearance N gonorrhea may 
bo diatingnished from Micrococcus caturrhalis l> its failuro to grow on common infusion 
agar and its tendency toward earJy autoJysis 

TUBERCtnilN Active Principles of Tuberculin Prepared from Nonprotein Substrates 
EbersoBr r Am Bev of Tub , May 10 xiu No 5 p 45-i 

A report of the author a studies of tuberculins prepared from uonprotein synthetic 
media 

The medium was tho folloinng 


Ammonium succinate 

_ 

— 05 

gm 

Bipotassium phosphate 


Oo 

gm 

Magnesium sulphate 


0 25 

gm 

Calcium chloride 


0135 

gm 

Distilled water >. _ 


100 0 

c c 


To one portion of tins substr'ite 2 per ctut glicerato was added After the tubercle 
bacilli bad been growing on this medium for fi\«* fo t»ix weeks the tuberculin was prepared 
according to the usual method b^ filtration and concentration to one tenth of the original 
Tolume The growth and stainiug properties of tubercle bacilh were modified by this syn 
thctic medium In tho gl>cennated portion the microorgaiusms greiv more luxuriantly than 
in the portion to which no gljcerme had bcou added lu the former half ot the microorgan 
isnia lost their origiual acid fast charactci istic \\hilc ail of them lost it m the gl) ceruie f ree 
medium 

From cultures grown on this medium a tuberculin was prepare! b> fractional oltohol 
ether precipitation Tho final etiici insoluble fraction represented less than 0 5 per cent by 
weight of the original tuberculin conUiueJ approvimatelv 4 4 gm of actiie substance per 
c.e and gave none ot the usual teats for protein 

The results of tlic study may be thus suoimanzed 

Three fractions have bceu derived by chemical nicthoJs for tuberculins prepared with 
synthetic nonprotcin media. The> r» present alcohol lusolubk, ether insoluble and ether 
soluble substances, and comprise, respectwclv 4 (> per cent 2 ^ per cent and approximately 
0 5 per cent by weight of the original tuberculin Tho ether soluble fraction is gummy and 
fatty or waxy, and gives none of the tests for protein 

In the tuberculous guinea pig the potency and specificity of these tuberculin fractions 
havo been demonstrated as early as three dais after inoculation of the animal with B 
tuberculosis 

It has been shown for tho first time that small amounts of tuberculin fractions pre 
pared from protein free synthetic substrates are capable of seneitming normal nontuberculous 
guinea pigs In these animals t^Tiical skin reactions can be elicited subsequently by lutra 
cutaucus injections of minute amounts of homologous as well as heterologous fractious and 
of uufractionated tuberculin from which such fractions have been prepared 

Clinical trial of these fractions in juvenile patients has deraon^traled for the first time 
that the substances havo diagnostic value Positivo akin tests were perfectlj correlated with 
positive clinical and laboratory findings of tuberculous infection Such was not tho case for 
ordinary old tuberculin in over 20 per cent of young patients in a group of 150 who were 
studied routinely In a number of instances the observations suggested that tho reactions 
might bo correlated with tho degree of activity or with arrested tuberculous infection, 

Tho active substance contained in a do‘>o used for intracutaneous tests in patients was 
calculated as follows alcohol insoluble fraction, 0 005 mg ether insoluble fraction 0 0025 
mg , ether soluble fraction OOOOj mg 

Tho present studies point to a method which makes an accurately standardized tubcrcu 
lin available for routine cluneal work It is believed that the active principle of tuberculin 
cAa best bo isolated by tins or by a similar method 

The observations on sensitization suggest that theso may be applied to studies of 
immunity and, bj extension to therapeutic studies in the experimental animal Such work, 
now m its third jear of progress will bo reported w tho future 
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GEANHLOMA Studies In Coccidioidal Granuloma, HI Mode of Infection, Ahlfeldt, P E 
Arch Patli and Lab Med , August, 1926, ii, No 2, 200 

Experiments dealing with the mode of infection were attempted hj rubbing one plat 
mum loopful of the dry mold oier an abraded area of the skm, over the mucous membraae 
of the nose, over the mucous membrane of the mouth and by suspending a platinum loopful 
in salt solution and injecting it into the trachea through the skin in rabbits and guinea 
pigs Also, experiments dealing with the natural mode of infection were attempted bi feed 
mg guinea pigs with lettuce contammated with culture and exposing guinea pigs to air con 
tammated with broth culture 

Babbits were more resistant than guinea pigs All the gmnea pigs died spontaneouilp 
m from three to four weeks They maintained their health until the tenth day and then 
lost m weight quickly There w as a characteristic drop in weight At necropsy, some of the 
pigs showed minute nodules yi the lungs and liver, some enlarged mesenteric and cervical 
lymph nodes, some suppurative periorchitis Microscopically, there were small areas of pen 
bronchial inflammation, edema and hemorrhage m the limg The liver showed some cloudy 
swelling, the spleen follicular hyperplasia, the stomach and intestines were normal, the kid 
ney showed a mild acute interstitial nephntis, the lymph glands some hemorrhage, and the 
brain showed edema Tlie organism was found in the lung, liver, intestine, lymph gland and 
spleen 

Guinea pigs fed coccidioides culture on lettuce showed no gross lesions and insignificant 
microscopic lesions, few adult forms and shells in the mtestinea and some adult forms m 
the pharyngeal lymphatics, they hved longer than pigs that breathed culture The animals 
that breathed the culture showed deep congestion or hemorrhages in the lungs, and fluid in 
the pleura, but no more of the adult forma could be found in the lungs than were discover 
able m the tissues of the feeding pigs These differences suggest greater potency of iniee 
tion by breathing contaminated air than by eating infected lettuce 

As the animals were infected by using the dry mold through the skin, the trachea an 
the mucous membrane of the mouth, and by exposure to contammated food and air, it is 
probable that coccidioidal granuloma may be transmitted through the skm, as well as th® 
respiratory and gastrointeatmal tracts 

CAKCINOMA The Quantltattve Deteiminatlon of Albumin by Tannin and Its Use In the 
Diagnosis of Cancer, Wlgand, B Mimchen med Wchnschr , March 26, 1926, 

521 

Twenty four test tubes were tilled with the same serum diluted m physiologic salt 
tion in descending geometric progression, so that the first contained a 1 10 dilution, 
second a 1 20, the third a 1 40 solution, etc To each of the tubes, containing 2 cm. ® 
dilution, 1 per cent of a limpid, freshly prepared and filtered tannic acid was adde 
eight to twelve hours the precipitated albumin was read The shght veil which 
the bottom of the higher dilutions was more clearly visible when. 2 to 3 drops of a s r 
diluted carholfuehsin solution were added to the tannic acid. The albumm m ^ jjjj 
seven, tubes settled m dense masses immediately after the addition of the Ay gjght 

following 6 to 7 tubes the precipitation lasted several hours, m twenty four 
hours even the weakest concentrations showed the flocculation In this way 
was determined This is not possible by any other method 

A series of tests shows that cachectic individuals do not react positive y, 
reaction fails m scirrhous carcinoma and after surgical interventions c ^ 
mata are the most frequent to be diagnosed The serum of pregnant women m 
months is never positive Syphilis and tuberculosis seem to have equal res s 
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Books for Boview should be sent to Dr Warren T Vaughan, Medical Arts Building, 
Bicbmond, Va 


The Pathology and Treatment of Diabetes Mellitus* 

T he Urst edition of this volume was reviewed in Volume x page 590 of The Joubnal op 
Laboratobt Ai/D CuNiCAit MEDICINE This edition has been brought up to date and has 
manj new observations on inauliu and on dietary treatment with insulim All who make 
any pretense of interest in the problem of diabetes should possess this work. 


The Medical Department of the United Stales Army in the World War 
Field Operationsi 

V OLUME EIGHT of the history of the Medical Department of the United States Army in 
the World War is a description of tho organization and the activites of the Medical De 
partment of the American Expeditionary Forces from tho am\al of the advance guard 
until the anmstice, with brief histones of tho individual combat divisions. The volume is pro 
fusely illustrated with U S Army official photographs of various medical organizations and 
institutions u tho A E F m France, Italy, Siberia and elsewhere 

It becomes at onco evident to the reader that the preparation of this volume has required 
a tremendous amount of painstaking care While much of it is baro narrative the human ele 
ment baa not been left out 

The work will naturally dnd its greatest usefulness as a subject for critical study hy 
Bimj* medical officers in this and other countries. 


The Thyroid Glandt 

A SMALL volume containing an historical development of the goiter suoject and a presenta 
tion of the contributions that have been mado to our knowledge of etiology pathology, 
and treatment in the various departments of tho Ma 70 Clinic 

^Vhen we consider that up until 1861 barely a hundred operations had been reported on 
the thyroid gland, wo realize how great baa been the progress in the last half century In 
1874 only two surgeons in France, Italy, Great Britain and America had performed more than 
four lobectomies In the United States and Canada only forty five operations for goiter were 
recorded up to 1883 

The Pathology and Treatment of DJabetes MeUItus By George Graham if A M D 
PRC.P Cloth Illustrated Pp 230 Price ?273 Humphrey Milford Oxford Unl\eralty 
Presj 

tThe Medical Department of the United States Army In tho "World War Field Opera 
tlons Prepared under tho direction of iwaj Gen M W Ireland The Surgeon General by 
Col Charles Lynch M C Col Joseph H Ford M C Lieut Col Prank W Weed M C 
Cloth Illustrated. Pp 1007 Government Printing Office Washington DC ID "5 

JThe Thyroid Gland. By Charles H Mayo and Henry W Plummer Cloth Pp 83 The 
C V Mosby Company St Louis Mo 1926 


Note In so far as practicable tho book review section null present to the reader (a) 
interesting knowledge on the subject under discussion culled from the volume reviewed, 
and (b) description of the contents so that ^o reader may judgo as to his personal need for 
the \olume 

We trust that the scientific information printed m these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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By contrast, ^hen Koclier died in 1917, five thousand cases of goiter had been operatej 
on at his clinic At the Majo Clinic from 1912 to 1922 there nere twenty thousand, nine 
hundred and sivty one resections of the thyroid with six thousand four hundred and nineti 
three ligations of thyroid arteries 

Dr Plummer presents an excellent summary of our knowledge of the function of tie 
tlijroid gland He gives abundant evidence in substantiation of his theorj that the sj-mptonij 
of Graves’ disease are due to a dysfunction rather than hj perf unction of the gland la 
tovc adenoma we are dealing with an increased secretion of normal thyroxin and the trial 
ment indicated is removal of tliose tissues which are secreting the excess In exophthalmic 
goiter on the other hand there is both a liypersecretion of normal thjroxm and the formation 
of an abnormal incompletely iodized thyroxin The latter is responsible for the sjmptoms of 
Graves’ disease Here the administration of iodine gives greatest benefit bv enabling the 
thyroid to completely iodize the thyroxin molecule He presents the record of one patient 
who, before thyroidectomy, had a basal metabolic rate ranging above plus eightj and since 
operation a rate of minus fourteen, but with the characteristic nervous phenomena and a pro 
gressive exophtlialmos still persisting \Vlicn this patient is placed on Lugol’s solution the 
nervous phenomena disappear, exophthalmos recedes, the basal metabohsni drops to minus 
twenty eight and edema, slow speech, etc, characteristic of myxedema appear within tiro 
weeks When iodine is admirustered and in addition the basal metabolism is maintained at 
the average normal rate with thyroxin or thyroid extract, all evidence of disease disappears. 
Here we have a patient who, after operation has a thyroid deficiency reqmnng the admmis 
tration of thjroid extract and at the same time is putting out an abnormal tijnexm which 
requires Lugol’s solution for saturation 


Practical Dietetics in Health and Disease^ 

H ave you, m jour experience, had a patient who has had occasion to receive treatment 
from two different gastroenterologists both of outstanding repute? And tlicu has t o 
task been jours of trying to help straighten him out of the hopeless mental tangle an 
dismaj in which he finds himself after discovering that these two men both equallj positive 
and dogmatic in their statements prescribed quite different diets and that each insists not 
infrequently that articles of food looked upon with favor by the other are neirlj in the ca s 
of rank poison? 

There is much faddism in dietetics today Dietetic prescriptions are dogmatically aw 
up and ngidly enforced often where there is no sound scientific basis ^ 

Of course, tlus is often necessary for the purpose of making the patient adhere 
reasonable general dietary , 

The volume under review presents a comprehensive list of appropriate diets for a g 
variety of disordors The different diseases are arranged alphabetically, thus 
phvsician’s finding the appropriate dietaiy recipe once his diagnosis has been es 
Most of the diets are of a dogmatic type but they are distinctly useful m that they 
thing which the physician can give to his patient and which the patient can follow vf 
difiicultj 

The author makes no attempt to provide a comprehensive discussion of the 
ciples in those diseases in which diet is of the greatest importance such as 
nephritis, diabetes, pellagra, ulcer, pernicious anemia Appropriate dietaries for m 
instances of these diseases are included 


•Practical Dietetics for Adults and Children 
A B MS M D Cloth Pp 302 Price 54 00 


In Health and Disease 
F A Davis Compani 
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EDITORIALS 

RtJig and Flocculation Tests m Tuberculosis 

A CERTAIN amount of attention is bein^ gnen at present to a number of 
serum precipitation {flocculation and ring) tests which ha\e been mfro 
fluced m the hope of giving diagnostic and prognostic information m tuber 
culoais The tests which liate been employed most in tbis country are 
Daranyi’s,^ * a flocculation test performed with alcoliol salt solution which 
has been studied hy manj including Enderle,* Pinner ^ and Baum and Schu 
mann* who have modified the technic somewhat with a ''-lew to making the 
test more quantitative, the tests of Larson and his associates,® ® one 

of which involves the use of an extract of tubercle bacilli the other a 02 
per cent solution of tricresol in 0 85 per cent sodium chloride solution, and 
a semisecret commercial preparation known as ‘Tubercuniet, ** to 
which we shall revert later 

In Europe a greater •variety of these tests have been reported Setting 
aside earlier studies for the moment, the tests now appearing in the literature 
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are Daranyi’s, Matefy’s,'^ 0 05 per cent aluminum sulpliate, Lange and 
Heuer’s/"' a derivative of the simple distilled watei test attiibuted to Klaus 
nei, distilled ivatei and 1 pei cent silver nitrate plus light, Mundel’s,'® 18 to 
19 pel cent ammonium sulphate, Bonacorsi V®’ ■“ a derivative of Cold and 
Sachs-Georgi tests, and a test bearing the name of Fornet,®' which is ap 
parently being exploited conimeicially The studies of Veines and Piunell’' 
with 1 25 pel cent lesoicin, of Sachs and Oettingen with heat, alcohol, sodium 
chloiide, and ammonium sulphate, of Frish and Starhnger with saturated chlo 
iide solution, and of Sachs and Klopstoek®® ivith lecithin and calcium chloride, 
should also be mentioned 


It will be noted that in neaily all these tests where the composition of the 
preparation is given with scientific candor, the solution contains some sub 
stance w^hich is known to precipitate globulin within suitable ranges of con 
centration Wlierever the biochemistry has been seriously investigated the 
precipitate is believed to be due to increased colloid lability, which in turn 
is associated with increased serum globulin, perhaps in combination ivitli 
other physicochemical factors such as variations in the amount of lipoids 
present, and the hydiogen-ion concentration 


In 1910 Poitei®® made a very interesting and significant study of precipi 
tation tests He tested seia fioin sexeial hundred persons by the folloiving 
method Three solutions were piepaied, (a) Bacillary emulsion diluted 1 50, 
made isotomc (0 85 per cent NaCl), and filtered through poicelain, (b) The 
same with the addition of 0 5 per cent phenol, (c) 0 5 phenol in 0 85 per 
cent salt solution, without bacillary extract Each of these solutions was 
mixed with an equal amount of serum diluted 1 20, and incubated twehe 
hours at 37° C Positive results, which varied from a slight sediment to a 
marked precipitate in suspension, were secured in about 85 per cent of a 
tuberculous sera, the peicentage was lowest in very advanced cases About 
30 per cent of sera from nontubeiculous persons gave positive results, u 
this group included many patients with other diseases These figures com 
pare pretty favoiably with most of those reported in subsequent studio on 
precipitation tests, though in some of the literature cases with doubtful ^la^ 
noses haie obviously been grouped according to the result of the test, 
giving a false impression of great accuiacy The most interesting p 
that Portei got almost identical results with all three solutions empojc^^ 
and concluded that foi practical pui poses the phenol-salt solution a 
was satisfactory He calls attention to the fact that Stoerck,-’ in t e pr^ 
ceding jear (1909) had noted the piecipitation of tuberculous sera by 
This reaction is now familiar and quite certainly explained by glo 
crease and mcreased “colloid lability ” But the cause of the piecipi a 
with the isotonic 1 50 bacillary extract lemains a pioblem, and a lerj 
terestmg one „ 

Calmette®^ in his encjclopedic “L ’Infection Bacdlaiie et la 
leviews previous work on precipitation tests including studies ° 
with Massol, firet repoited in 1910 Calmette and hlassoh^ ercul'^’ 

theie was no evidence of a specific leaction between the dilute 
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used and any component of tuberculous serum Piecipjtates sometimes re 
suited, but these precipitates contained no tuberciiliii, ind did not reduce 
the strength of tbe tuberculin used Tbej observed siniiiar precipitation on 
diluting the sera with die tolumes of distilled water, and attributed tbe posi 
five results witb tuberculin to dilution of the sera, impljiug that the tuber 
culms were diluted with distilled uater 

Calmette cites Porter s work but nnfortuiiatelj quotes his percentages 
incorrectly, and does not mention the precipitation by phenol salt solution 
alone nor the important point that Poiters dilute tuberculin without phenol 
was isotonic, so that there can be no question in that case of a simple pre 
cipitation of globulin in lijpotouic solution 

There is a large recent literature on the precipitation tests dealing cbieflj 
with tbe percentage of accuracj in knmin clmical conditions The figures 
vary iiitli different tests and in diffeient repoits but there is prettj genera! 
ngieemcnt on the followmg points 

1 The percentage of positive tests is very low m health 

2 The percentage of positive tests is high m active tuberculosis 

3 Tuberculous persons giving neg itne tests arc most of them either 
extremely sick oi virtualh free from symptoms Agi cement on this point, 
however, is not complete 

4 Any of the tests may be positive in a variety of conditions other than 
tuberculosis They seem to be commonly positive in acute respiratory in 
fections 

5 A repeatedly positive test in the absence of other infectious disease 
may be of assistance in confirming a doubtful diagnosis of tuberculosis The 
tests may be of some use in prognosis but they do not seem likely to replace 
good clinical judgment, or even to be of very great assistance to it 

It would seem wise, instead of multipiving these procedures indefinitely, 
to concentrate on finding out what they depend upon As already stated, 
the reagents in most of them are known to contain substances which precipi 
tate globulins under suitable conditions of concentration influenced perhaps by 
the state of acid base equilibnum Of three methods to which this state 
ment does not obviouslv apply, Bonacorsi s depends upon a eholesterolized 
aleohohc extract of tubercle bacilli, diluted with physiologic salt solution 
It IS said to give a considerable percentage of agreement with the Sachs 
Oeergi reaction, vihioli in turn appears to be a iionspeeific test for globulin 
lability The tubeicle bacillus extract is not an essential part of Bonacorsi ^s 
solution, aceordiug to Kovats 

In 1921 Fomet^^ reported an agglutination test performed with 
tubercle bacilli defatted with ether vapoi at 40° The technic of the test 
13 not given in full The “Foruet ’ diaguostie prepaiation apparently sold 
as an agglutination test is said by Bignami to be ‘ a 0 6 per ceut carbolic 
solution of sodium phosphate” containing some more or less acid fast tubercle 
bacilli, and these are said to be alreadv partially agglutinated Bignami 
attributes positive results to precipitation of globulin in excess by the acidity 
of the solution but the carbolic acid alone is sufficient Larson and Ifontank 
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contmvung the observations of Stoeick and Portex, have shown that various 
phenols, cresols, and other chemicals give typical ring tests 

“Tubeicnmet,” according to Boissevain and Rydei of the Colorado 
Foundation, contains a consideiable amount of phenol and only a minute 
amount of nitiogen, yet it gives heavy lings in many eases The test is prob 
ably in essence another phenol test for globulm, certainly in the presence of 
phenol anj" othei factor cannot be evaluated Henry and Hatch haie pub 
lished an indefinite account of the preparation of a fi actional extract of 
tubercle bacilli in the manufactuie of Tubeicumet, but they do not give tbe 
chemical composition of the solution lu which this extiact is dissolved 

The status of these tests seems similar to that of the led cell sedimenta 
tion test, which is not an immunologic phenomenon in the limited sense, but 
depends on quantitative changes in a physicochemical system, apparently lu 
volving a relative increase of globulin with reduction of the surface tension 
of the plasma When a number of precipitation tests aie done on the same 
bloods they do not agree in all cases with one another, nor with the sedimenta 
tion test, but all tend to be positive in the same class of conditions Schanm 
and Chrennikow-® in a study of seventy cases of extiapulmonaiy tuberculosis, 
found a distinct correlation between globulin increase, reduced surface tension, 
1 educed electric conductivity and dissociation, and increased sedunentation 
rate, these in turn were coi related with a rise in the isoelectric point and 
precipitation withm wider range of Ph That is, when 0 01 N lactic acid is 
added to the serum, piecipitation begins nearer neutrality and continues to 
a higher acidity than is the case with normal sera. 

Lehmann-Paeius,-^ titrating syphilitic sera with 1 1000 lactic acid, found 
that in Kahn-positive sera precipitation began with less acid than in normals 
but the range was not increased, while Sachs-Geoigi-positive sera precipitated 
with less acid than normals and also continued to precipitate to a higher 
acidity, mdicating increased total globulin He considers that both the 
amount of globulin and the amount of available ionized hydrogen are con 
ceined in the flocculation It would seem that the alkali reserve and bu er 
salts must also have a direct efiiect on these titrations 

Further study is very desirable with a view to comparing a nuinbei ^ 
precipitation tests for tuberculosis and correlating them with the actual g 
ulm content, which is known to be commonly increased in tuberculosis, thou,, 
it may be diminished m cachexia,-^ and it is noteworthy that very a^^ 
vanced eases doing badly often give negative precipitation tests It lo^v ^ 
that all the tests in common clinical use depend on globulin increase so e y|^^ 
which case it should be possible to select one and place it on a more or ^ ^ 
quantitative basis The work of Daranyi and Baum and Schumann s 
tendency in this direction, though the alcohol-salt solution test may no 
best possible . ^ 

On the other hand the relation between globulm concentration an 
cipitation may be more complex Reports in general certamly 
the flocculation tests commonly used m the diagnosis of syphilis 
relative specificity, as compared with a simple globulin precipitation 
that with ammonium sulphate, with which Mundel got 100 per ^ 
reactions on syphilitic children and 98 per cent on tuberculous c » 
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Apait from the tests kuowu to depend on simple chemical solutions there 
remain those in which the reaction, involving an extract of tubercle baciiU, 
may possibly be an antit,en antibody one Some of the lepoits of tests using 
bacillary estiacts are impossible to inteipiet because the authors do not ex 
phcitlj state that the extiact nas made with simple physiologic salt solu 
tjon, ® while m other instances, such as Hollaender s,®'’ it is stated that phenol 
IS used On the other hand there aie the evpcximents of Portei, already de 
sciibed, and in 1923 Laison, Jlontanlc, and Nelson® lepoited about 200 cases 
tested nith antigen solutions prepared by disrupting tubercle bacilli with 
liquid carbon dioxide and filtering The lesults showed a fauly high per 
ceutage of accuracy Antigen solutions prepared from acid fast actmomy ces, 
however, gave positive results coneapondiug to the tufaeicle bacillus antigens, 
wbilc those prepared from non acid fast actmomyces gaye ne^atnes as did 
biotli filtrates from botli tubercle bacilli and actmomy ces These antigens 
were dissohed in physiologic salt solution and Di Larson®^ is quoted as con 
sidermg that “the results with blown bacilli seemed to be moie specific than 
with the phenol compounds ” A senes of tests like Porter s comparing Lar 
son’s two methods, one eoutauimg bacillaiy extract but no phenol, the other 
phenol (tiicresol) and no tubercle bacillus extiact both in physiologic salt 
solution, would bo of nioie interest than most of the studies on precipitation 
tests in tubeiculosis which have appealed as let It would be well also to pur 
sue the idea of Calmette and Blassol, and trv to determine what changes occur 
in the antigen solution and also lu serum as the result of the formation of a 
precipitate 
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The Reactions of the Omentum 


T he apparent facility with, which the omentum finds its waj to an in 
flamed aiea oi a foreign body in almost any location ivitliin the abdominal 
cavity has led many to believe that the mechanism of this movement must be 
a purposeful one lathei than dependent entiiely upon bazaid Some of tbe 
tciins applied to the omentum give voice to this impiessiou Thus ue read 
oi the abdominal policeman, the friend in need, the gieat leucocyte 

Some have attributed to it a powei of lutiinsic movement They belieie 
that it has special stretching and contractile capacity Rutheifoid Mornsou 
states in his Int) oduction to Stugeiy that the omentum travels aiouud tbe 
abdomen with considerable activity and is attracted by some sort of mtorma 
tion to neighborhoods in which mischief is brewing Saint^ explains the 
movement as a phenomenon of ehemotaxis Noiris,^ howevei, has shouu that 
the omentum contains no muscle fibers and possesses no inheient motile poirer 
The weight of evidence at present would indicate that the moiemeutof 
the omentum to an inflamed area is purely passive Adam,^ "WiUue,* aud 
Duihaim believe that the omentum is earned along chiefly by mtestmal pens 
talsis 


Ploiev and Caileton*' present a convincing senes of experiments corroborat 
ing the theory of passive movement Mice and decerebrate cats kept immobilized 
in the dorsal position for penods of from one hour to two days after the 
beginning of the experiment, weie given intraperitoneal injections of carmme 
pigment They then found that only the portions of the omentum uh'i. 
dipped down into the side of the abdominal cavity contained carmine granu ex 
The omenta of control animals which were allowed to resume their uoraia 
activities after the injections succeeded in collecting nearly' all of the ma 
rial Similai results followed the insertion of large foreign bodies suci 
pith and cotton w'ool into the abdominal cavity 

Experiments wutli living bacteria on immobilized deceiebrate 
which abscesses wmre produced in the intestinal walls and on the Iner 
face show ed that here again no evident attempt was made bj' the omei 
to leach the areas of inflammation Cotton wool soaked m a 
Staphylococcus albus was placed in the closed end of a glass tube ' 
end of the tube w as inserted into the abdominal cavity The omentum 
no attempt to reach the infected foreign body through the opeu 

all tbf 

ff 


Chemotaxis apparently play'ed no pait 

Prom obsei-vation thiough a window inseited in the abdomina 
authors concluded that the postuie w'as probably the mam 
of the apparent mo'vement of the omentum to sources of infection 
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the cat thej obsened that a selected portiou of the omentum could be made 
to alter its positioii bj as much as tluee centimeters In this way it could 
be mo\ed into \arious positions Diaphragmatic excursion appeared to pla\ 
little part Peristalsis mo-\ed parts of the omentum and it would be possible 
to account for its rolling up around foreign bodies by movement imparted 
by peristalsis 

The omenta of a cat and a rabbit delivered from the abdominal caMty 
and observed m a glass cell, with blood supplj undisturbed made no attempt 
to eu\elop a piece of cotton wool in contact with thtm or a piece of cottton 
wool soaked m a culture of Staphylococcus albus plated two oi thiee milh 
meters fiom them The observation extended o\ei a period of sixteen hours 
Negative results were likewise obtained with the excised omentum m ■vitro 

The evidence against intrinsic movement of the omentum appears quite 
conclusive And jet it is remarkable with what faeilitj the omentum becomes 
attached to the site of a local indammation or to i foieign bodv Peristalsis 
probably plays a part but bodj movement appears to be the most important 
factoi It has been remarked that the bent posture of one suffeimg with 
severe abdominal pam facilitates the omentum reaching well down into the 
pelvis Twisting and squirming movements Iilewise appear to be not vnthout 
logical reason 

Once the organ Ins established contact the patholOoic jnctine is distinct 
At the point of contact a fibrin exudate fonns and within an hour oi so quite 
firmly anchors the omentum to the point of pathologic change Soou leu 
cooytes migrate into the fibnn laver and where pigment granules are present 
thej activelj engulf them The fibrin clot lutei becomes organized bj fibre 
blasts and nevv vessels grow out into the receuth oiganized tissue At the 
end of from three to five davs the site has often become lughh vascularized 
As a last stage collagen fibers are produced bv the fibroblasts and the 
damaged area or foreign body becomes encapsulated AYith the disappear 
ance of fibnn and the epithelialization of the maiguiai contact surfaces the 
reaction is completed 

The heavy vascularization of omental adhesions is not infrequentlj of 
great value An outstanding example is lu the providing of collateral circu 
lotion m cirrhosis of the liver 

LePIay’^ found that even the resected omentum when left in the pen 
toneal cavitj retains the power to react to foieign bodies 

Recently the possibihtj of a chemotactic factor has been again raised 
although in a somewhat different form Sanarelh* has studied a curious 
phenomenon which he designates as galvanotiopism He like others has 
observed the rapid engulfing of particles of carmine or charcoal or Ijco 
podium spores by the omentum He has found that cholera vibnos pass 
rapidlj into tlie omentum where thej accumulate and agglutinate He, also 
discards in great part the theory of intestinal movement or intraperitoneil 
currents and suggests that the contact of the omentum witlv a foreign bodv 
such aa bacteria, nnv be dependent on some phjsicoebemical process, a colloidal 
icaction between the peritoneal serosa acting as gel and a microbe or powder 
which, suspended m the fluid is charged eleetiicallj He recalls that bac 



1030 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICIhB 


teiia, colloidal gianules, and infusoiial substances possess an electric charge 
varying accoidiug to the natuie of the mateiial Indeed a lecentlj suggested 
classification of bacteria is based on the electiical leactions of the various 
micro 01 ganisms 


Sanarelli obseived that if an omentum is lemoved fiom a labbit oi gumea 
pig and placed in distilled watei and then is touched with a clean platmum 
needle, the organ adheies to the platinum with consideiable force Once 
lolled about the needle it is sepaiated fiom it with consideiable difiiculU 
He believes that the omentum ehaiged positively is atti acted to the platmum 
which caiiies a negative chaige The omentum being a colloidal membraue 
follows the laws of colloids If a surface colloidal membiane, cheimcally inert, 
comes in contact with a mineial salt dissociated in watei into its respectne 
ions, the membiane combines with the lattei to foim a complex colloid 
Thus, the colloidal gel becomes chemically active acqiiiiing the qualities 
and propel ties of ions 

The surface of the omentum normally eariies a positive electiic charge 
This can be neutralized by piolonged immeision m sodium chloiide solution 
01 in dilute hydroehloiie acid after which the omentum no longer adheres to 
a platinum wiie The leaetioU is, however, reversible and the power of ad 
hesion will leturn aftei prolonged immeision m distilled water Sanarelli 
obseived a similar reaction in a study of lymph glands but none with such 
tissues as muscle, livei, kidney and spleen 

The phenomenon is of mteiest The authoi’s hypothesis may be correct 
Its application as an explanation of the clinical processes under coiisidera 


tion will of couise lequiie substantiation 

Omental function is not limited to the removal of foieign bodies from 
the peritoneal cavity or to its protective adhesion to areas of inflaimnation 
The omentum is active in the absorption of fluids from the abdominal caiitj 
Wilkie^ found that salt solution introduced into the abdomen of amma» 


whose omentum was intact was absorbed half again more rapidly t au m 
animals in w^hom the organ had been removed The omentum 
tinct bactericidal properties It contains laige numbeis of pliagocitcs a 
scattered thiough it and in nodal accumulations along tlie blood vcssc 
Wilkie injected broth cultures and found that the omentum still 
vuable organisms after the peritoneal cavity itself bad become sterile 
has attempted to show that the omentum assists in antibodv^ the 

IS some evidence that this is the case m the labbit but he conclude 


evidence in the dog and guinea pig was decidedly less convincing 
The omentum aids in the vmsculaiiAation of tumors and of 
aged bv^ infarct Mechanically, it probably serves also a function so 
analogous to a ball bcaiing, in that it interposes a lubricated mo\a 


between the intestines and the parietal peritoneum ^vitliout a 

It contains a network of fieelj anastomosing blood oi "> 

large capiUarv bed Eich^® has, however, demonstrated the cvis . 
fairlv' extensive capillary bed in the omentum of animals ^g,..,eLs aw 

have been dilated follovnng histamine shock The larger oot 
surrounded bv lavers of fattv tissue The thinner poition con 



EWTORIALS 


1031 


enmeshed m a mass of laterlacmg, connective tissue hbnls and covered by 
flattened mesothehai cells In the rabbit ue find a special stiueture, the 
laches laiteuscsy aggregations of various tjpes of free cells m close contact 
with areas of increased lasculanty In the guinea pig the laches latleiises 
are replaced by glomerulus Iihe bodies nith characteristic central capillary 
networks and penpheral cellular aggregations In the dog there is neither 
tache latteuse nor glomerulns hi e bod> The vessels form extensive anastomoses 
throughout and there are small cclluhi aggregations of pliagocvtes along the 
vessels Both the tache laiieuse of the rabbit and tlie glomerulus like bodj of 
the guinea pig are charactenzed bi then abundant blood supply each being 
provided with capillarj tufts with afferent and efl:erent vessels The glom 
crulus like bodies usually have two alfeicni terminal arteries with one efferent 
vein and a rather extensive mteivening eapillan netvvorl 

The various tjpea of cells observed in the omentum have received close 
study For many ;>ears it was thought that tlie fibrobla'sts and the serosal 
lining cells were mtcrcbaugeable It was thouglit that is the mesothehai cells 
were shed in acute inflammation then places were token bv fibroblasts which 
eventually formed new serosal cells Kivouo was perhaps the first to deny 
the supposition Cunningham** has shown ijipaunth contlusiveh that the 
fibroblasts and the serosal cells aie distinct and alwavs lemam so 

A third type of cell found in the omentum is the iencocvte and a fourth 
the clasmatocj te This latter lesembles the leium \ te in gem ral >j>pt.arance but 
possesses dendritic processes which for a time led to tlie belief that the> were 
derived from the fibroblasts Jlaxinow ** however demonstiated that the 
elasraatocyte is a distinct tvpe of cell He introduced two stenle cover slips 
under the skm of a rabbit and determined the speed with which various tjpes 
of cells passed between the covers The 1euco<vtes appeared first then the 
chsmatocytes which wandered m aftei about nineteen hours These were fol 
lowed later bj the fibi oblasts Furthermore the clasuntoevte is especiallv sensi 
tive to certain dves paiticularh neutral red It appears to be i cell of con 
uective tissue origin specifically difierentnted to take up and stoie paiticulate 
matter Apparentlj it originates prmiaiih from endothelium 

Portis® injected India ink into the peritoneal cavities of labbifs and re 
moved the omentum after twentv four hours On microscopic studv the ink 
was found contained eluefiy within large phagoevtic cells most numerous in 
the laches laitenses Similar results were obtained with a 5 per cent suspension 
of carmine Tlie results were the same after the infection of chicken rod hlood 
corpuscles whose nuclei could be clearh identified Bv simultaneous jutri 
Mtal staining with trvpan blue the author demonstrated that the leucoevtes 
and particularlv the clasmatoevtes were the active cells phagoev tizing the for 
ejgn particulate matter 

Portis found that twelve hours after the iniection of 10 c c of a mixture 
containing 5 c c of defibnnated chid en blood and 'ice of a 25 per cent 
icacm suspension m a rabbit the fluid was practiealh all absorbed but that 
manv smaller and larger clumps were adherent to the omentum Stained prep 
nrations sliowed manv chicken red cells adherent to the external surface of the 
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omentum and a few intact erythrocytes contamed within the vitallv stained 
phagocytic cells in the taches laiteiises 

After twenty-foui hours these lattei cells were loaded witli the nuclei from 
the chicken coipuscles while the cell bodies of the corpuscles could no longer 
be recognized Aftei foity-eight hours there was considerable fragmentation 
of these nuclei so that they were almost unrecognizable Finally, at the end 
of ninety-six hours only a considerable amount of granular material could be 
found in the cytoplasm of the cells 

It IS of interest that in labbits who had twelve days previouslj receded 
5 c c of defibrinated chicken blood, this whole process was speeded up so that 
at the end of six hours the clasmatoeytes rveie found loaded with chicken 
corpuscle nuclei, and the granules had nearly disappeaied by the end of 
twenty-four hours These previously immunized rabbits were found to take 
the trypan blue vital stains more extensively and there appeared to be more 
clasmatoeytes present than in the controls 

This increased response after previous sensitization was by no means as 
pronounced in guinea pigs as in rabbits The results correspond with the less 
ened ability of the guinea pig to produce antibodies 

Vaughan'® has shown that the local inflammatory reaction to bacteria, 
once they have penetrated the omental tissues, does not differ m any impor 
taut respect from similar reactions m other tissues of the body Bacteria uia\ 
penetrate the peritoneum elsewhere than in the omentum, but this appears un 
usual Probably the greater motility of this organ and the flexibility of da 
covering are factors 

The omentum is an abdominal organ of greatest importance, and set siir 
pnsmgly little reference is made to it in the standard works on patbolog' 
Indeed the surgeon on the whole may be said to know more of the patholOc' 
of this tissue than does the pathologist The possibilities for productnc 
studies on the omentum should be particulaily alluring to the immuno Opis 
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Cults and Their Relation to Medical Practice 


A S LONG as credulity, iguorauce and unscrupulousness are human attri 
butes cults and irregulai, not to saj ueird and absurd methods for the 
treatment of disease "will arise and flourish foi a time to give their place to 
another offspring of absurdity and sesquipedahanism 

Were it not for the regrettable and often disastrous aftermath so fre 
(juently visited upon the ■\ictiins of charlatanry there would be little reason 
to dignifj these fads and fancies b> continent or discussion 

Inasmuch, howevei, as the compelling mteiest of the medical piofession 
now lies as much in the evolution of means for the prevention as ueJJ as the 
treatment of disease and as the achiexement ot both is eloseh i dated to the 
measure of their general and public nnderstandine, some consideiatioii of 
cults in their relation to medical practice is necessuiv m an\ consideration 
of the public health 

Practically all irregular njethoda of treating disease are founded and 
thrive upon the fact that the aveiage man m woman lias onh the haxiest idea 
of the functions of the liuman machine and tfie mechanism wiiereby thej are 
pertormed It is true that there are couises so called, in phjsiologv in the 
schools, and it is equally true that for even ounce of information in the 
possession of tiie average adult, tliere is a pound of misinformation to more 
than counter balance 

It matters not how skilled the individual in the arts or sciences, how 
learned in the higher mathematics or in the mazes of law or pliilosophy, let 
him be sick and the most amazing abysses of misconception are often brought 
to light 

Physicians are often amused and sometimes astonished to find a patient 
otherwise well informed and intelligent who gives a histoi'j of treatment bv 
various irregular and sometimes absurd methods for the subjects of the oscillo 
clast, even as the bj gone champions of the Perkins tractors are bv no means 
mvarisbly of the '’ignorant classes ’ One often hears astonishment at the 
credulity so displayed but seldom is there an> evidence of appreciatiou of the 
relation of the doctor to, or his degree of lesponsibilitj for the situation as it 
evists, 

The average human being pays very little attention to his bodily meoh 
anism as long as it functions without undue friction and the average indivndual 
IS seldom ’sick'' until his disabilities and functional disturbances have reached 
a stage where they interfere with his uornial and accustomed habits Then he 
seeks the doctor, and the same man who hesitates twice and thinks thrice before 
selecting his broker, banker, lawyer or even his tailor very often steps blithely 
through the first door labeled * Doctor *’ 

This IS not as astonishing as at first glance it appears The client first 
Visiting a lavvver does not expect an immediate decision Authorities must 


1033 



1036 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Errata 

In the May issue, article by McGuigan, “The Pharmacologj of Iron and 
Aluminum in Kelation to Therapeutic Uses,” the last sentence in line 20, 
p 792, should read 

According to this aluminum is ten times less toxic than feirous sulphate, 
u hich is much less toxic than feme salts 


In the June, 1927, issue ot the Journal op Laboratory and Clinical IIh)- 
loiNE, in the aiticle by Dr S L Leiboflf entitled, “A Note on the Measurement 
of Blood foi Chemical Examination,” the last two lines on page 912 are tratb 
posed 


In the June issue of the Journal, in the aiticle by R B Baiton, “The 
Endothelioid Cell in Acute Leucemia, ” the following collections are noted in 
the text 

On page 856, line 31 — 23 5 per cent should be 25 5 pei cent 
In line 32 — 16 per cent should be 49 pei cent 

In the Table on page 857 — in the first blood count 

Plasma cells should be 0 4% instead of 0 2%, and the Neutrophilic 
myelocytes should be 8 8% instead of 4 8% 

In the second blood count 

Myeloblasts should be 25 5% instead of 45 5fo 



AUGUST 1927 


No n 


The Journal 

of 

Laboratory and Clinical 
Medicine 


WARRUV T VAUGHAN M4> i^Uor In Chk£ 

Medical Arta Building 
Richmond Va. 

VSSOCI VTE EDITOES 

Pharmacology Pathology 

DENNIS E JACKSON UD PVUI.O WOOLKET MD 

UoKarBltT’ o£ CSoclnnatl ClncinnaU Angeles 

P7iys\ology Tuhermlotvt 

J J R. MACLEOD M B GERAl D B WEBB M.D . 

nnlveralty of Toronto Toronto Cragmor Sanatorium Colorado Sprlnca 

C^ntoal Pathology 

W C MacCVR-n MD HVROLD D CA-VLOa M.D 

Mayo Clinic Rochester Minn Mnyo Clinic Rochester Mina. 

B>ocA«m«try Bjpenmentol Mrdime 

VICTOR C. UTEHS Ph D RUSSrUL L HADEN MJ> 

State Uni;er0!ty of Iona lovra. City T oixersUy of Ivansas Rosedale 

Immunology 


JOHN V. KOLMEIL M D 
UnReralty of pennayUanla. 
PliUadelphla 

Bactenology 

A PAIUvER HITCHENS M.D 
Bureau of Science Manlia. P I 


ROBERT V laLDUFFB M.D 
tUantlc Cltj N J 

Surgery 

DKAN LEWIS M.D 
Johns Hopkins Untxeraity BoJtlmor; 


Internal iledxnne 
GEORGE a HERRMANN M.D 
Tulane University New Orleans 

Official Organ of the American Society of OUsIcol Fathologlsta 

Pnsusiirh or Tub C V Mossy Compant 3523 25 Plvb Blvs St Louis 
Entered at the Post OlHce at St Louis Mo as Second Class Matter 


The NeU} Fifth Revised Edition of a Popular Book 

Physiology and Biochemistry m Modern Medicine 

I poges, TTzth -oO liiustrntioas inciudiog half tones and lino draw 

' mgs and 0 color plates Price silk cloth binding, $11 00 

I BY J J E MACLEOD KB USD DSC. TMS 

Professor of PhTslology Jn tbo LniveraUj of Toronto Pormerlj Professor of Physlolory 
I in tho W siero R servo Lniveraltj 

I UtUted b> Ro> G Pcaixc \ C RedOeW K B Ta>lor J M. i> Olmsted and b> others. 



Freas Incubator No 26 

Your Incubator Must be Accurate 


Just as with your laboratory worker your incubator 
must be capable of performing the assigned tasks 
accurately 

Accuracy in an incubator is its ability to maintain 
the temperature constant continuously 

This is why the Freas Incubators are used m the 
leading laboratories 


Tlie Tliermo Electric Instrument Co. 

1215 South Grove Street, Irvington, N. J* 



ELECTRIC INCUBATORS 




The Journal of 
Laboratory and Clinical 
Medicine 

VoL SII Sjt Lotos, Mo , August 1‘)27 No 11 


CLINICAL AND EXPERIMENTAL 


TgC AMEBA COUNCILMANIA LAPLEURI, ITS APPEARANCE AND 
CLINICAL importance* 


Bv RWSQV J PlCKAKD, MD, S\N DttOO, CUU.OBNU 

TT Ib difficult to distuiguiih the difteient species ot dmebie pardsitic ill 
man They are small, tliej car) m number fiom daj to das piotozoal 
mfestatiou is often multiple, and degenerated forms are common Diagnosis 
from the nuclear strueture is complicated lis the frequeiicv of mitotic figuics 
The reaction to staining changes with the fecal i-caction Repeated e amination 
of stained preparations is often necessary foi diagnosis, and this means the study 
of the stained cysts, because of tlieir moic constant morphology and greitcr 
specific difference. The method of choice is the csammatioii of both the flesh 
motile amebae and that of the motile and encisted foims stained in iron 
hcmato\yhn as between one of tlie two c\aminatious theie can be no question 
that an accuiate diagnosis must be based on studs of the stained cysts, and 
that laboratoncs not equipped to do this sliould not attempt the diagnosis of the 
fecal piotozoa 

But the difficulties are not all self created by a desiie foi rapid diagnosis 
nor due to lack of expeneiice of the imcroscopist nor to the difficulties of the 
technic of n et fbced smears There is the diffieulty of attempting to foHow the 
texts of the authorities and this because the description of the two well knoivn 
amebae is confused by including the description of a third less known species 
nbicb latter once recognized penults definition in the description of all three 
and the ready separation of tbein from emh other Wenyon' says that an 
ameba 15 to 2Q iiiu or larger sen aetnc contammg red blood cells and an 
indistinct miclens is certainly Eiitaniebi histolytica and 'the gencial rule 
bolds for practical purposes tlint an ameba i\ itb included red cells is C bis 
R ccKed for rubllcatlon MareJi ^ 1‘>^ 
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tolytica ” A slow-moving ameba ivith giamilai pseudopodia, food latuolci 
containing yeasts and bacteria but nevei blood cells, with an eight-mickate 
cyst IS B coll 

iniat then of the neaily 8 pei cent of patients having intestinal simpto 
iiidtologv (Kofoid’s tiguies)- in whom theie is piesent an ameba with, as con 
stant ehaiacteiistics, the size, gieat activity, eleai pseudopodia, and occasioiialh 
ingested led cells of B histolytica, and vet udiich, like E coli has an eight 
nucleate cj-st and, in the motile amebae, visible nuclei and food vacuoles wliicli 
contain i easts and hacteiia as well as eiythiocytes'’ Do these make up the mde 
teimniate infection noted by AVeiiyon (1 pei cent to 17 pei cent) in Ins stool 
snivels as “Entdinoeba sp (?) ” Ceitainly this ameba is iieithei tlic E 
histohticd (dvsenteiiae) noi E eoli as defined by Biunipt^ oi Dohell ami 
0 ’Connoi * 


Befoie Kofoid and Swezy^ deseiibed Covmcilmania lafleiui this ameba mis 
mistaken iii the motile stage foi E histolytica and in the encysted for E coli 
Previous to the peiiod of careful observation and interest in the intestinal 
piotozoa ivhich resulted from the wartime surweys showing the iioild wide 
fiequenc}’’ of these infections nr all classes of the population and tlieii causation 
ot lon-giade illnesses, only these two amebae were geneiaUy lecognized in the 
feces Cysts weie seldom sought or recognized in the clinical laboi atones ami 
stained pieparations rarely attempted At present with attention centeicd on 
the fecal piotozoa as one of the sources of the focal infections more exact MOik 
is lequisite and is moie often done 

Councilmania has been included xvrth the other amebae, as dtjqncal, hgurto 
of this ameba appealing in the te\ts undei other names (e g , Biumpt, p h 
Pig 32, P, H) For the clinician Councilmania lafleuri is a new distinct 
species, as well defined as either of the others, once Councilmania is scpaiiitct 
fiom them Studying the abnormal shapes of the cysts, finding many of t lem 
to all appearance brrdding in the stools, staining the nuclei and finding t lem 
to he of a drffeient type flora those of the othei amebae, one might 
status as a rrexv genus, as stated by Kofoid, as readily as one concedes a nCm^ 
for Endolimax naua, tire least one could do would be to classify h J'? 
species ot the Eirtamebae, cbffeiing fionr the other two as much as the' ' ^ 
from each other One cannot agree wrth the texts that Councilmania 
“synonxm of B coli ” To this confusion of desciiption m 'vluci o 
moiphologie iorms of the two Eirtamebae there are added as exceptioua 
forms that are constant m the tluid species (Councilmania), 
separated furnish three clear pictures, some texts add air 
b} puiposel 3 ^ passing over details m a woik wlieie attention to detai 
thing “What ciiticism is there for the remark that attention to detai o 
stiuctuie “may assist" in a diagnosis? If Kofoid is in eiioi m 
details that it is impossible for the less expert cbuician to demons ra 


IS at least tlie error of setting a high standard dig 

Comicilmama lafleuri was described by Kofoid and Swezj’’ m ""^^oiip 
authenticity of the species, as exadeiiced by tlic constancy o ° j yet 
Lliaracteiistics distinguisluug it, should be apparent to any jt “nii 

this ameba is not yet generally recognized Wenyon heads his no es 
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aberrant form of E cob, ’ and flunks it would be quite impossible in oidinan 
uoik to distingmsli it either iCe.efatnc m cuc\stecl flora E cob There is 
only one replj, and that is that ordinary norK is not at all acceptable for 
stool e\animations m this country toda^ it "wiU not separate the small races of 
L lustolytica from E naua foi instance At the same time it is true that Coun 
cilmama much resembles the two Jjntdmebae uoi do tliey so greatly differ from 
each other that one can determine the species of each individual seen ou a 
vlide Th^ chief difference from E cob in the motile amebae is the active move 
ment clear pseudopodia and the occasional ingestion of blood cells from E 
liistolytica the large vacuoles containing leasts as well as blood and the visible 
nucleus The cjsts diffei from those of 1 foli m the larger kar>osoine consisting 
of seveial granules and the nuraeious irrcgularlv shaped eists ellipsoidal lather 
than spherical, and the piebuddmg and budding forms a character not found 
in other cysts Small fiee amebae aie not uncommonlv found near the c>st3 of 
Councilmania and Ivotoul has olisen<<l tiic buds emerge on the fresh slide 
as well as seen them in feces fi\ed m piiaffin where the question of piessurc 
and rupture was absent Except foi in obscnation of 'Weiwoii who saw pro 
trusions from c> sts of E histohtica ^ ) possihh iqnesentmo the escape of 
small amebae from the cyst ’ no one has seen the budding of other entamebae 
m the intestine, although they must bud m a new host but under conditions as 
vet not reproduced The evsts of irreguhr form and m which budding was 
seen, weic so carefully described bj Jfathis and Mcrcier'® that we can recognize 
them as Couucilmania although tliev w rough were considered to be seluzogonic 
forms of E cob, an interpretation due to t/ie fixation in sublimate which does 
not reveal the cjst wall m Councilmama except in those ejsts e\idcntl> destined 
for anothei host m which the wall is thnl and no tondenev to bud is seen 
Fixed in Bourn’s solution following Lnn^cion s leclinic the wall is always 
visible due to tlie letraction of the evtopivsm It is ptsv to convince one’s self 
as to the meaning of the budding cists In siiuh over a stained slide Not 
being a protozoologist I c-anuot have in opinion on AViin on s lunt tliat Council 
mama docs not present sufficient difference loi it to he placed m a new genus 
True, the cjsts of E histolytica and E toll nc\ei hud within the bowel but 
these cjsts must bud sometime peihaps the site and time of gemmation have 
had too great importance given to them on account of tlieir absolute diagnostic 
value There can. be no doubt as to the specific existence of this ameba Hall 
and Reed“ for instance had no difficult! in sepai itmg the cases in which E cob 
of the Councilmama was harboied in their studv of the pathogenieitj of 
these two amebae 

AVc must not bind oui’selvcs to facts so leadilv obseived because of the 
delated acceptance of this ameba by the wntera of tlic textbooks, for the tacts 
resolve a not infrequent perplcxilj into elaiitv once thej are aligned is seen 
and not forced into the two old cadres 

Wc mfci from the picssncc in luonkcvs ot species with identical appear 
ance that E histoljtici and E coli have been long present in man and the 
primates Councilmama if the presence of species of the genus is a proof raaj 
have come to man from the rodents as KesscF suggests or gone to them from 
man whom they have long molested On© might wonder whether tins ameba. 



1040 


THE JOURXVE or EVBORVTORT AND CLINIC VL MEDICINE 


haid to distinguish lu the actne state fxom the ameba of djseuter}, and m the 
cyst from E coli, might not he a moie primitive species linking the ti\o, sho^ung 
the histoiy oi E histoljtica evolving into a tissue paiasite and the development 
of the colon ameba as a lumen paiasite, ivhethei eleai ectoplasm and active 
pseudopodia are stiuctuial modifications of an ameba that feeds on the tissufc. 
of its host, perhaps forming a capsule that protects the endoplasm and micleih 
fiom the destructive effects of the histolytie enzyme 

Kofoid found CounciLmania as an infeetion in 7 8 pei cent of 4763 peisons 
lefeiied to him foi examination, most of them patients imdei a physician’s care, 
there were 3 8 per cent more with E cob, a total incidence of 11 6 per cent 
The patients lefened to m}"- laboratory for fecal examination have neaily all 
been sent on account of symptoms of eluonie amebiasis Chiomc infection intli 
mtestinal protozoa would more accurately deseiibe then semeiology Among 
the last 43 patients there were 21 with negative feces, with a total of 143 stools 
exanuned, and in the 22 patients who had intestinal protozoa theie iiere 30 
infections, 10 witli Chilomastix, 3 with Trichomonas, 3 Giaidm, 1 each of E 
coll, Dientameba fiagilis, and a small undiagnosed ameba, probably Endolimav 
nana, 8 with E histolytica of whom 3 had dysentery Of these two had never 
lived where dysentery is endeimc One was an eight-yeai old native ot San 
Diego infected with the small lace (stained cysts 4 mu to 5 x 6 mu, vegetative 
8 mu m diametei), the other, aged 45, had bved m the northern midwest and 
m California 

There were tliiee infections with ameba of the species desciibed by Kofoid 
as Councilmania lafleuri Shdes from each weie sent to Di Kofoid who con 
filmed the diagnosis 


Case 1 — Mrs P, about fifty years of age, had lived m Colorado before coming to 
California four jears ago, partlj for her health, her complaint being wcakne’ij, ‘'spdts o 
faintness,” and constipation The last had become obstinate two years previou'b 
an. operation was advised at wlucli adhesions were found obstiucting the ileum After a 
few months the fainting spells recurred with loss of strength and constipation U tiL 
time the fe\ was e\anuned, numerous Councilni inia were found, both motile amehae cmi^ 
taming blood cells, cysts and budding cjsts, along vvitli dieiitamelu and mother (1) 
ameba No other evsts were found Tieatnient with stovarsol (not well home), 
with emetine, cleared the protozoa so none could be found in a senes of stools four mo 
later There has been practically no clinical change, but the time elapsed is too sho 
judge 

CvsE 2 — Mrs B, iii her forties, had alvvajs lived in the northern midwest and^^ 
forma For four joirs she suffered from a fatiguability whicli kept her 
the daj, with pains in the sacrolumbar region, which were diagnosed ‘‘toxic 
thorough examinations Tliere were found in her stool Chilomastix, a fiw sma 
not positivelv identified (P nana?), iiid numerous Councilmania, motih, i-iiti ' 
budding Six weeks ifter her last treatment with stovarsol in a senes of tin ^ ^ 
dijs, sever il lollowing salts, it w is impossible to find anv protozoin Her 
definitelv improved, and now lliree months later, her stools are «tdl negative 


Well and considers Iierself eompletolv cured 

CVsE C — Miss S, aged fortv years, had a sccondaiy anemia (i0‘^o Newcoii ) ^ ^ 


t-e 


persistentlj recurred after treatment In the searcli for a cause, after mu) 

stool was tmallv examined with the finding of Trichomonas, Chdomastix, a few ma ^ 

E liistolvtica but no cjsts, and numerous Councilmania lafleuri The 
nucleus that was markedlv visible, as noted below There were numerous cj= ~i 
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L) If, a ftw sryall escaping nincbao 1 to 5 iiiu ni diameter V. inontli after treatment ^hich 
had been followed by gieat improxcmeut lio noticed be^inuiug loss of stiength and re 
examinution bowed numerous Conncilmniiin alone With return to toiarsol treatment she 
IS again clinic ill^ well and uetue in her profc:>sioii 

cti \u vcintisric'i 

Ficiih — Laige numbei-b of aclnclj mottle anicbie ^^c^c piebent 
m size fiom 12x15 mu to 55 \ 20, aaerage about 20\30, with peitectly cleii 
liynline ectoplasm fiom ^\hlcll the pseudopodia -wcio foiraed lu two cises 
the endoplasm was \acuolated, somewhat t,iauulai, greyish, but less dense than 
E histolj tica, as the nuclei were \isible In Case 3 the endoplasm was but 
slightly deiisei than the ectoplasm and m the fiesh feces the nucleus was 
conspicuous among the food vacuoles as a ciicle (optical section) of bright 
retractile granules ^Vitci the first couinc of fieatmcnt in this cise the bodj of 



^ 1 to 6 — Counclhnania laflcurl \cgetatl\e Fie 4 ha'i two nuclul Hg tontaliia 

two red blood cells 

Fig 7 — -Blnucleatu K. hIstoI>tlca containing three blood cells to show differ nco of 
ectoplasm In stained specimen 

Fig 8 — Nuclei of c ladcuii \egetatUo 

the ameba became still clcdiei and less dense so that the ameba was hard to 
distinguish uudei the lowei magnifications and except with dim light Food 
>acuoles were conspicuous iii all cases, coiitaiiiing jeasts, bacteiia, and lu 15 
to 30 pel cent blood ceils ^lotion was ictivt the psendopodia being sud 
deni} formed like those of tlie d>'»entein, aiucbi llie iiutltus changed slinpc 
dunng motion The cjsts 15 to 20 mu in diametei weic thick walled llic 
citjht nuclei weic rcadilj seen in iodine eosiu stain Their shape was iiiCoUl ii 
Budding and pjriform cjsts were as common as spheroids 

Stained — Jlotile forms In picparntions wet fixed in either hot or cold 
alcoholic Bonin’s solution and stained m iron Jiematoxjlin the iLoCtatue 
aniebac weic nsnilh cui-,ht in moacinciit ind fixed as round ended cylinders, 
or witli one end stictchod out in a loii„ neck Tlie leittion to stun \aiied on 
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the same slide The endopla^iin of some ainehae took so deep .i stam that the 
nucleus M'as obscuied and with the cleaiei vacuoles the ameba looked like a 
purplish sponge The ectoplasm did not often show the distinct deraaication 
one might expect fiom the appearance in life, when stained it appears not like 
the shaip boidered fine foam-like ectoplasm of E histoljtica, but as irregular 
lighter vesicular areas on the sides or ends of the ameba, pointed processes ot 
the endoplasm flowing through out to the wall or toward it (Figs 1 to 6) 
When present in the ameba of dysentery they teinunate more sliarply (Fig 7) 
In about 25 per cent when stained the ectoplasm was still distmct (Pigs 1, 3) 
Blood cells (Fig 2) ivere present in about one-thiid (of 96 amebae), ic-ists, 
bacteria and larger unrecogiuzable fragments (Fig 6) were nr the racuoki 
The stained nuclei varied greatly in the amount of chromatin on the nuclwi 
membrane In about half (motile) the kaiyosome was large, over 1 mu A 
clear area, the halo, was exceptional about the karyosome The limn threads 
uere fiequentlj radial vhen the karyosome was small (Fig 8, isolated niitlei) 



lO 20 30 

I'll I — I — i 

MICRA 

Fig: 9 — Mononucleatf' c>st C laflcuri large tlj cogen \acuoli. 

Pig 10 — Binucleate c>st gljcogen vacuole 
Fie 11 — With chromatolds 

Pigs 12 and 13 — Nuclei In mitosis , 

Figs 11 to 17 — Eight nucleate osts Figs 15 and 16 contain c ironia 
Fig 18 — Pour-nucleate c%st in mitosis 


Stained Cysts — The cysts stained irregularly, fiequeutl> taoHa ^ 
“chiomatoidal” stain, like many of the active amebae These when 
lost the stain from the nucleus Cysts averaged about 17 mu m diarae er 
were pjuifoim (Figs 23, 24, 27, 28, 29), many cysts had iiregu a^^ 
(alcoholic Bourn fixation) and rested on the slide upon a flatter 
liy focussing (Figs 19, 20, 21), or with a neck or bud pointing np o 
(Figs 23, 24, 28, 29) forimng a figure not readily drawn as seen, m o^ 
not tire product of “pressure of the co\ei glass,” “luiptuie, etc 
a few cjsts that might have been “ruptured ” I so thonglit 
hermated cjtoplasm (Fig 32) contamed neither chioniatoids noi 
and took a deep counteistain of eosin, wdiich was not tine of 1 
AVhateier the cause ot these mptuies, and there is no evidence tia i^ 
ruptures, they took place through a point in the c>st wall that 
table to suppose was prepared to give exit to a bud I lo'*’ 
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that could be considered the crushing of a cyst by the cover glass, an csperinicnt 
I have not succeeded m performing Often buds acre found m the thick areas 
where focussing showed the co\er well above the cyst resting on debns Buds 
were often found on the upper side of a cyst (Figs 31, 35, 3G), and the pear 
shaped cysts usually were fixed on the slide with the neck up, a position 
naturally taken by an irregular body with a large base and impossible under 
pressure The gemmation cannot be an artefact 

Cysts fixed in hot Schaudinn’s solution are nioie regularly spheroidal oi 
ellipsoidal, are farther shrunken from the fecal debns, and present a more 
evenly distributed cytoplasm (Pigs 15, 17) than those fixed m alcohoho Bourn’s 
solution, either hot oi cold In this fixative the cyst wall leaves a naiTowei 
deal area between it and the bacteria lound about (Pig 42, photograph) than 
with Schaudmii’s AVitli Bourn s often a dense! cytoplasmic mass, with the 
nuclei, is diawn away from the wall, leaving a space perhaps 2 5 mu wide 
crossed by fine protoplasmic tlircads giving the area the light, vacuolated 
appearance of the ectoplasm in the motile Couiicilniania (Figs 14, 31, 33, 34, 
35, 37, 42) But this method of fixation brings out another interesting fixture 



CHBOMATOID 
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^55 J9 to 3()—(Not drawn to <cnIo InttiJ r tonttur t cibLs at tlffferent levels 
oC focusalng- are shoun In tJSs 13 to I 1*5 to 30 tbow chromalolds of different 

3>iapes. Etgg ,^3 94 ^nd 8 show pcai shaped o I in Flff 34 and 8 with chromatolda 
In neck of pear Figs 27 and 9 ha\ pointed chromaloUal extrusions. 


The luiclej and sunoiuidinff denser cytoplasm aie not always suspended in the 
centei of the c>st The mass attaches to a point on the cyst wall where ma\ 
he seen an iircgiilant>, cither a dail line through the wall, a “pore^' (Fig 
*^3), a depressed area {Tig J4} ippiienth i breul oi thinning of the nail a 
bulging of the c>st (Fig 16) oi the torraation of a pyriform neck, or actual 
gemmation (Figs 31 35 to 41) The tendencj to bud is thus seen m cysts not 
let budding and the attachment of the cytophsm to a part of the wall often 
morphologically marked Shous the frequency and the natural occurrence of 
gemmation in this species of ameba 

I found budding piesent in 20 to 40 per cent of the cysts, lu about 3 pei 
cent there was a small ameba inth one nucleus sepuutc beside the mother cyst 
'uth 7 or 6 nuclei remaining (Figs 41 and 42 photogiaph) Budding cysts 
often shoiv a massing of nuclei near the bud chromatoid material nas often 
present m the e\trusion ahead of the nuclei (Figs 16 24, 27 2S 20 31 34, 
35, 36) Sometimes tlic budding pioecss is intensely stained, the border fading 
toward the cytoplasm (Figs 20, 39) The chromatoid matter may be in sharp 



1044 


THE JOURNAL OP LABORATORY VND CLINIC VL AIEDICINE 


fragments like ciystals, oi m thieads (Fig 30) In a few cysts I haie found 
the chromatoidal staining iidge as deseiibed by Kofoid In such a cjst if there 
i\as a bud it was situated on the iidge, which bes on the denser cytoplasm 
within the cyst wall (Figs 15, 16, 31) 

The fiequeucy of chiomatoid bodies oi chromatoidal staining cjtoplasni 
111 the buds in the eight-nucleate cysts, and the compaiative mficquency ot 
chiomatoidals in cysts in which theie ivas an extrusion of cytoplasm contamiug 
a nucleus, a new forming ameba, raised a question as to the purpose of tlie 
extrusion of the chromatoidal matenal and the sequence of these eients It 
might he that the material staining like that of the chromatin of the nuclei is 
condensed fiom the cytoplasm previous to and as a pait of the process of gemma 
hon, and that the cyst which is about to break up into small amebae first con 
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Piss 31 to 40 — Eisht-nucleate except FJg- 33 (All nuclei "ot J," wWu; 

bud with chromatoidal matter chromatoidal ridge encircling cytoplasm 
nucleus cyst with nine degenerate nuclei Fig 33 cyst with pore -rib 
extrusion m bud Fig 39 same with nucleus in addition 
Fig 41 — Stven-nucleatc Small fiec anicb i beside 

centrates and extnides the cbiomatoid mateiial Perhaps this is the mic^ 
food supply It is then followed by the nuclei which must leaie the c}S ^ 
snivive, breaking throngli the cjst wall in gemmation, each surioun c 
small mass of the “luingiy” cytoplasm, and foimiiig small aetne amc ac 
fomiation of the chiomatoidal bodies appears thus to be a stimulation o o 
mation , 

The nuclei in the ripe cjsts, about 2o mu in diameter, mimhei 
ha\e seldom any chiomatin on the mcmbiaue The nuclei appeal 
aieas in the cj'toplasm, sharply defined, with the kaiyosome as a 
chiomatin giamiles in a mass, eiiclc, V-shaped, oi irregnlai arriHc 



AMEB\ rou\rii,it\vn UirLEVui 


ms 


Mononucleate cysts (2 per cent, Fig 9) and biuudeate ejsta (5 poi cent, Figs 
10 to 13) usually liaio a Hige ghcogen lacuolo, lescmblmg tlioso of E coli 
Wenjon suggests tint the ejsts with gljeogcn aio teimiml, never foinuuo 8 
nuclei, a dividing nneleus like that in Tig 13 would seem to he growing Fig 
18 IS a four nucleate cyst (3 shown) in mitosis About 2 per ceut had 4 nuclei 
Those mth 5, 6, 7 have budded The cyst shown in Fig 32 had nine 

Furtlier details can be found in the papers by Kofoid and his associates, and 
by following their technic pictures siniihr to their figures cm be seen I 
have given above such details as seemed chffeieiit with nij pieparatioiis I 
feel that the technic of wet fisation in alcoholic Bonin's solution is much simpler 
than Sdiaudinii’s and gives as good detail altliougli diffeient in some par 
ticulars This method appeals moie piaetical for the average laboratory where 
economy of time and space aie essential, and where stool work is only one of 
1 large nunibei of tcehiiics to be followed each day With this method it is 
possible. 111 the piess of vioik to leave a piocess tempoianlj incompleted 
Theoretically as Laugeron has pointed out the alcoholic picioforniol with acetic 
neid IS in ideal fisation 



Fie 4 — Photoffrapl) of gov on nucleate cvsl with gn uil nifb fnt h lit it sketch 
to demonstrate 

AJl ftffures except Plff 15 arc froi picpnMtl ii wet fl* I In tl It Me Touln olutfon 
anl atalued Iron hematoxylin 

I fiv slides in alcoholic Bouin 3 soiulion told, for an ho\u oi liot at about 
C0° C, for fi\e imuutes, then follow with pei cent alcohol foi haidening', 
following the tcclinie for iron hematowliu gi\eii hj Langeron in his Precis de 
y)\\croscopie Por cold &vatJoii the flat glass ‘Laveiui’ hoKcs aie best For 
the rest of the proceduie Copliu 01 Borrel jais will serve Half as large a set 
up IS needed for Bourn fii.atJon One may clear fiom the 95 pei cent alcoliol 
to balsam with cieosote where absolute alcohol is difficult to obtain I seldom 
get a good stain when m haste 

The ameba Councilmania seems to be pathogenic in tJic maiinei that the 
^mall laees of E histolytica aie pathogenic, causing low glide ncmotOMC dts 
ordera and constipation The cases reported bj Kofoid and Swezj wcic undei 
the care of phjsieions for sjTnptoms lefcrable to the intestinal tract, bowel 
conscious’* as Boyers puts it “ or were subnormal phjsically tJie thiee leported 
heie were all invalids Hall and Reed report 11 eases witli E coli, and 16 with 
Councilmania, with ' neurasthenia * epigastnc discomfort flatulence, constipa 
tion, neuralgic pains On treatment and eradication of the amebic infection 
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Table I 


Table op Dippepential CiuRACTERisncs* 

JIOTILE AilEBAE, DNSTVINED 


INDIVIDUALS 

C LAFLEURI 

NUMEROUS 

E HISTOLYTICA 
NUMJEFOUS 

E COU 

FEW 

Ocourrenee in “bowel 



conscious ’ ’ patients 

About 10 per cent 

About 10 per cent 

About 10 per cent 

Size 

(10\lo) 25\35 mu 

(5) 20 30 mu 

(15) 20 30 mu 


(35\65) 



Appearance 

Grejisli, nucleus 

Bluish, refractile, 

Greyish, 


visible 

n mvnsible 

n visible 

Ectoplasm 

Distinct, glassj 

Distinct, glassy 

No demarcation 

Pseudopodia 

Clear, broad, single 

Clear, several 

Granular 

Endoplasm 

Vacuolated 

Granular, uniform 

Vacuolated 

Food 

Bacteria, yeasts, 

Blood cells, feeds bj 

Bacteria, yeast", 


blood cells 

absorptiont 

never blood 

Motility 

Veil active 

Vei-j active (small 

Sluggish 



races sluggish) 


MOTILE \M.EBAE, STRIKED 

Fc toplasm 

Distinct, 01 retucu 

Clear, 

No demarcation 


lated, mth indeter 

distinct 



inmate border 



Nuclear niembiaiie 

Thick, chromatin 

Thill, cliromatm 

Thick chromatin in 


gianuJes fine oi 

giamiles fine 

coaise granules 


coaise 



Limn network 

Often radial 

Eadial threads 

Irregular, may 




hold chromatin 

Karyosonie 

Over 1 mu massed. 

0 5 mu, rare 1 Small 

1 mu Smgle grannie 


no halo 

central granule, with 

often eccentric 



clear halo 

- 


CYSTS STAINED 


Size 

16 20 mu 

(6) 712 (20) 

WaU 

Thick, ojst hard 
to stain, 1 mu 

Thin, Yz mu 

Shape 

Irregular, spheroidal, 
pyriform, depressions 

Spheroidal 

Nuclei 

1 2 per cent, large 



glycogen 

2 5 per cent large 

1 30 45 per cent 


(vacuole) 

2 13 30 per cent 


4 2 per cent 

5 common 

16 rare 

4 25 55 per cent 

Peripheral chromatin 

None, or tlun 

Thin, even 

Karj osome 

Massed or dis 
persed granules 

Single central bead 

Cliromatoid 

Blunt, sharp pointed 

Large blunt masses. 

material 

or threads, or diffuse 
edge Contributes to 
buds About 30 per 
cent 

50 per cent 

Glj cogen 

Large in precystie. 

Diffuse, not 


1, 2 n vacuole 

abundant 

Budding 

10 20 per cent, small 
araebae, 3 per cent 

Unknown 

Fresh, 

Nuclei visible in 

Nuclei visible in 

unstained 

iodine only 

iodine only 


(10) 15 20 (30) 
Tluck 

Spheroidal 


1 rare 

2 rare 
4 rare 

8 common 
16 rare 

Large beads, plaques 
Single eccentric 
head , 

Sharp V 10 per cent 

splinterlike 


Largest vacuole in 
binucleate cv^ts 
Unknown 


Nuclei faintly 
visible 


•Compiled from Brumpt Dobell and O Connor Kofoid and Wenjon 
tThe small races of E histoljtica often contain bacteiia 


t’wo-thiids ivere definitely improved, 10 pei cent gieatly improve ^ 
fections aie usually of years’ duiation, and foim, as Bowers insists, 
of many infectious and degenerative disoiders Improvement is ^jjjgjjjasis 
be expected, and a yeai is not too long to wait foi it Like chiomc 
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With E liistoljtica tlie infection ciuses sjmptoins in midlife and beyond If 
there 13 a well defined effect, like the anemia in Case 3, 1 result can he e\pected 
in a short time If Councilmania like E histolytica infects the gall bladder, 
as seems likely,'* it may penetrate to tissues still fartliei from the intestine 
Kessel thinks tlie tn 0 species of amcba in rats and mice classified by him in 
the some genus and probably not pathogenic, but in his e\periments he found 
evidence of immunity, nhieh certainly does not exist against a wholly innocuous 
parasite Then, it is difficult to lecognizc a low giade illness in a lodeiit 

In the volume of literatuie about the paiasitic amebae of man a feiv 
attempts have been made to show that E coli is sometimes other than a Inimless 
feeder on the bacteiia and yeasts in the intestinal lumen Tliere ha\e been 
occasional reports that E coli ingested red blood cells and seemed to haye 
assumed an actively pathogenic role, but they were scattered obsenations, and 
of coui'se lacked the proofs that are demanded piopeily of those who wish 
to show the pathogenicity of a bactei ml species There was however sufficient 
to House suspicion eitliei that E coli could undci ceitaiii conditions Iiccome a 
tissue feedei, or that theie might he a pathogenic s]iecies confused with it 
If Councilmania lafleun Kofoid and Swezy is not an acceptable species 
then Eiitameba coh must be accepted as becoming pathogenic at times under 
going at the same time struotuial changes that arc pathognomoiiio of the change 
and permanent If the goddess of seieiice has a foian of woislup it is tlio religion 
of doubt It IS thciefoic to he expected that 1 new speeics like all new 
findings, must wait foi recognition But if a species is a gioiip of similar 
organisms readily distinguished from othei gioups Couneilmama ladeuii is a 
valid species 
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TRYPTOPHANE REACTIONS IN THE 


SPINAL FLUID'' 


By Burvizam Svr. 1: ^YALKzu, PhD, ako Prvhcis Harp.h Sleep„, md 

I'leOh Liebeiinann-Buichazd test foi cliolesteiol di 

L th s “it de^T neuzosjplzdis No OApkoadoH 

absence fioni the fl f ^ pai'etics and tabetics, and its equally mnfonii 

dition It w<,« ff patients inth other than a syphilitic con 

nostie’i olne ” tentatively to the piofession as a test of appaient diag 
nostie A alue in these nem osyphihtie eases 

to published is as folloivs to 1 cc of the fluid 

L be tested is added 08 c c of acetic anhydude, diop by diop, with shaking. 

nlinne ^ '5nnil<u manuei, 08 ee of conceutiated sul 

white liT r lumutes of standing, tlie tube is esammed against a 

us u appearance of a blue oi lilac color is eonsideied 

as a positive leaction 


stanrio -rv^, ^ailuie to obtain cliolesteiol leaetions with other 

rliAio 1 concluded that the ehioiuogeii in this test was not 

some othei substance ivliich appealed, oi increased m 
amount, m neuiosjphilitie conditions 

tl,.. a clinical study of the test, showung that it eomcided with 

Tip 1 othei tests used m the diagnosis of geueial paialvsis 

a so ma e the mteiesting obscivation that a solution of egg ivhite in 
f o^^e a positne” leaction In spite of this, hoivever, he intei 

^ 10 leaction in teinis of minute quantities of cholesteiol 

aiiis also studied the test clinically Out of 92 cases of general paral 
vsis ’""lose uids he examined by this method, 89 presented a positive reac 
Of fl cases of othei forms of nem osyphilis weie positne 

f fh BP^® of mental disease 83 cases iveie mvestigated, and only one 
ese s lOAvecl a positiie lesponse Hams 2 ioints out that the agieement 
0 IS iieaiL as good as that obtained ivith the Wassermann In legard to 
le exp anation of the leactiou, he also inclines to the belief that cholesterol 
IS the substance involved 

, natuie of the leaction is giieu us b^'^ the ivork of 

lelJo and of Biugi,= published in Italy They investigated the spinal fluid 
'VI 1 le puipose of detecting and estimating the quantity of tyiosine and 
o± tijptophaue piesent Poi Liosme they used the familiai ifiUon reaction, 
and found that the amount of tviosme fomid paialleled the amount of pro 
ein len^ metliod of estimating tivptopliane ivas based upon a modification 
0 V oi sinet 's method proposed by Prrrth,® and both Aiello and Brugi seem 


rroin the Evans Memorial and 'Worce'ster State Hospital 
Received foi publication March 19 1927 


lOIS 
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to feel that by \ismg tins inetiiod lliej ait measuimg fiee trjptopbaue, and 
not the combined tiyptophane m the piotein molecule The experiments are 
not reported in detail and it is difbciilt to evaluate then exact import At 
any late, the Fmtli Voisinet leaetiou ioi tnptophane was negative in almost 
all fluids except those of tubereulai meningitis 

The observation of Grossman that the BoUz leactiou was positive with 
egg white solution led the pic^ent \vntei*s to eonsidei that the Boltz reac 
tion might also be an index of excess piotem in the spinal fluid With this 
end in view^ the egg white experiment was lepeated using different stiengths 
of commercial egg albumen standaidized bv means of nitiogen detcimina 
tions by tlie Kjeldahl method It was found that egg albumen solutions 
containing 30 mg or more protein pei 100 cc gave a positive reaction in 
creasing in lutensitv with inci easing amounts of piotem A solution con 
taming 15 mg piotem pei 100 ce gave no Ust whatcvei with the Bolt/ 
leagents, v\hereas solutions inteimodnte to these v lines gave a slight coloi 
which was difficult to appiehend with ceitainty 

From these oonsidciatmus it h<*<omes sppaient that wc aie deilmj, m 
the Boltz leaction with a test foi piotun oi foi some constituent of piotem 
Refeienee to the woik of Ho pi ms and (ok^ ^ixcs n'i veiv definite infonua 
tion lu this lespeet Aldohvdcs ue fucsent is impunties in all oidiiiai *3 
samples of olaoial acetic acid ind of it (fit aiihvdude In the picsence 
of concentiated sulphuiie acid the ihkhKks leact with the ti’jptophane 
gioups of anv piotem which cent uik mu h ^loups piodueing the eharac 
tenstic hhe or blue coloi (the Adimlitwn/ loiction) Hopkms and Cole 
found that one of the aldehydes piesent m p.licial acetic leid oi acetic an 
hjdnde is gljoxvhc acid and that solutions of this acid or its salts would 
giie the chaiactenstic leaetion 

Hence to venfv oui conclusion tint lh< Bolt/ leaotion is a test foi pro 
tein wt, substituted foi the acetic anlndndc of the ongmnl Bolt/ procedure^ 
a solution of the magnesium salt of glvowlic aud jnepaicd aeeoiding to the 
method of Benedict® and obtained positive results with paietic fluids and 
witli egg albumen solutions 

Since the mtcnsitj of the color developed lu the itaction was found to 
be propoitjonal loughly to the amount of protein piesent it was possible 
to prepare standaid solutions the color of which could be used as a basis 
for classifving the leactious obtained from spinal fluids Thus the color 
obtained with a solution of egg albumen containing 30 rag pei hundied cc 
(standardized b> Kjehldalil dcteimmation of total nitrogen) was designated 
'Ls + \ solution twice this strength gave a somewhat stroiigei color, called + + 

and a solution contaimng 120 mg piotem per 100 c c vins falen as the -1+4 
standaid Since the majonh of the fluids studied did not leach this sticngth 
3nd none surpassed it it was found uiineeessnn to coiitiiuie the standards 
bejond this level 

To died the lesults of the BoU^ Ust against yiie actual amount of 
protein iii the fluids undei investigation the protiin m these fluids was 
deknmnod bv a modification of the Folin micro IvjeJildahl mdhod sug 
{Tested bv the worl of Ling° One ce of the fluid was measured into a aO 
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Table I 


MACRO KJEHLDAHL 
MG N PEE 100 C C 

iol 

30 2 
20 3 
52 


PROTEIN PRECIPITATION 
AND DIGESTION 

Ml 


53 


DIRECT 
DIOESTIOV 
106 
30 2 
214 


c c pyrex eentiifuge tube, and about 7 c c of water added To tie diluted 
spinal fluid was then slowly added 1 e c of the sodium tungstate solution 
and 1 e c of the 2/3 noimal sulphuiie acid, these solutions being the same 
as are used foi the precipitation of proteins in the Folm-Wu system of blood 
analysis The tubes were then allowed to stand, after mixing, for an hour 
or more, and then centrifuged for five minutes at a modeiate speed The 
supernatant liquid was pouied off the piecipitated piotem, and the tubes 


Table II* 


patient 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


16 

17 

IS 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 



PROTEIN 

NPN 

BOLTZ 

WASS 

GOLD CURVE 


167 

14 8 

+++ 

P03 

5555543000 


120 

13 2 

+++ 

p03 



77 

10 7 

+++ 

pos 

5444330000 


61 

12 8 

++ 

pos 

1122332100 


60 

12 2 

•f 

p03 



59 

25 1 

++ 

pos 

5543000000 


55 

22 8 

++ 

pos 

5555543321 


47 

21 1 

+ 

neg 

0012210000 


45 

17 2 

++ 

neg 

3422100000 


44 

20 3 

+ 

neg 

0000110000 


42 

95 

+ 

neg 



42 

13 7 

+ 

neg 

1110000000 


41 

11 9 


neg 



38 

14 8 

+ 

pos 

5543200000 

8) 

38 


+ 

neg 

0000000000 

1) 

37 


+ 

neg 

0033320000 


37 

13 4 

+ 

neg 

1122000000 


36 

13 5 

+ 


0012000000 


35 


+ 

neg 

0000000000 


33 

8 8 

+ 

neg 

0000000000 


31 

11 9 

+ 

neg 

1221000000 


29 

14 0 

+ 

neg 

1112000000 


28 

14 8 

+ 

neg 

0001100000 


27 


+ 

neg 

0000000000 


27 

12 9 

*♦* 

neg 

0011000000 


26 

20 3 

+ 

neg 



24 

215 

± 

neg 



20 

20 9 

+ 

neg 

0001110000 



19 

13 2 

+ 

neg 

0011000000 


DIAGNOSIS 


The flguies for protel'-, and for nonprotein nitrogen are 


General paralysis 


G P (malarnl treatmeut) 
Genoial paralysis 

II II 

G P (cardiorenal 
complications) 
Involutional melancholia 
Cerebrospinal sjphilis 
Not diagnosed 
Dementia preco\ 

Manic depressive, manic phase 
Senile psjchosis 
G P (malarial treatmeut) 
Marne depressive, 
manic tvpe 
Undiagnosed psychosis 
Unclassified psychosis 
Dementia precox 

II II 

D P catatonic 
D P paranoid tjpe 
Not diagnosed 
Senile psychosis, paranoid t p 
Not diagnosed 
Epilepsy, syphilis 
Psychosis, alcoholism 
ell deterioration 
Not diagnosed 
Not diagnosed 

T,»r mo c.c”spin^ 


inverted ovei a filtei papei until dry The piecipitate fonned was then 
digested in situ with 1 c c ot Folin’s undiluted digestion mixtuie, exactly as 
in the detei mination of the nonpiotem nitrogen of the blood except for t 
stronger acid After digestion the contents of the tubes were washed la 
100 e e volumetric fla'Jirs and Nesslenzed with 30 c c Nessler’s 
excess being necessaiy to neutialize the highly acid digestion mixtuie 
standards for color eompanson weie 0 05 mcr and 010 mg nitrogen m 
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form of ammonium sulphate One ec of the digestion utiitiire was added 
to each flask eontaimne standard solution, and 30 c c Nessler s used as in 
the unknowns 

Simultaneously with the aboie determination of the protein nitrogen a 
micro Kjeldahl was ran on a I c o sample of the spinal fluid to detemiue 
the total nitrogen By diffeience of these lalues it was then possible to 
calculate the nonpiotein nitrogen 

The accuracy of the aboie method of deteimmatiou of the piotein uitro 
gen was cheeked bj dctenniuatioiis of the piotem nitrogen in egg albumen 
solutions wbieb had been standaidized by macro Kjeldahl nitrogen deter 
mmations 

Table II giies the results of oui deteimiuatioiis ou spinal fluids, ar 
ranged in order of deoreasuig amounts of piotem found 

From inspection of Table II it becomes eiident that tbeie is a definite 
correlation betiieen the amount of protein piesent and the intensity of the 
Boltz reaction. Thus the mean of the protein \ allies of the three + + + cases 
IS 121 mg per 100 oe, uhicli corresponds exactly iiith the egg albumen 
standard of 120 mg per 100 cc Ihe mein of the foui ++ eases is 55 mg 
per 100 00 , again agieeing closeli infh the standard of 60 mg Similailj, 
the mean of the 16 eases leatting a is 10 mg pei 100 cc, with 30 rag as 
the standard 

An exact agieement is Jiaidla to be expected since egg albinnen does 
not exaotlj agree avith seium albumen oi serum globulin in t^ptophane con 
tent, and the protein of the spinal fluid has been known for some time to 
be a vanable mixture of albumen and globulin Puidli” gives figures show 
mg that the tnptophane contents of these substances aie not widely di 
vergent, however 

Egg albumen contains 2 C per cent tri ptoplianc 

Homo scrum albumin 1 2 1 "i per cent 

Horse serum globulin 4 14 7 per cent 

Thus it happens quite fortuitously tJiat egg albumen occupying a median 
position in regard to tiyptophauc content betueen albumin and globulin, 
makes an ideal standard for the rough determination of mixtures of the two 

The doubtful cases (those indicated by tlie sign ±) fall into two cate 
gories some are weak reactions where the color was so famt as to be diffi 
cult of apprehension others arc reactions uheie some interfering substance 
in the fluid caused the development of a blown color ^^hlch masked the lilac 
tint of the reaction One possible interfeiing substance nould be sugar in 
excess, it was found that the addition of i fnu drops of I per cent glucose 
solution to the standaid egg ilbiiiutn solution bofoii. peifoimiug the test 
would cause siicli a brouu coloration to ippcur upon the addition of sul 
phunc acid 

In no case did ue obtain a franl ly ntgatne reaction There uas ah\ays 
^ome change m the color of the fluid upon the addition of the reagents and 
in most eases tins could be seen as a pink or lilai tint Tlie onh cases uhere 
this was not obser\ed uere those in which the development of the brown eoloi 
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took place Tins is compatible with the knowledge which we have as to the 
presence of protein in the spinal fluid, some protein being always present, 
which gives the faint reaction In geneial paralysis and m other condi 
tions where the protein content of the spmal fluid is mcreased we find a 
marked increase in the coloi development with the Boltz leagents 

Fiom these eonsideiations ive must conclude that the Boltz reaction, used 
in conjunction with standaids made up fiom egg albumen solutions of known 
piotein content, is of value in loughly estimating the amount of protein m 
the spinal fluid, and that it cannot be eonsideied as being stnctly specific foi 
geneial paralysis or even foi neuiosyphilis, masmuch as extreme increases in 
spinal fluid piotein occur in other conditions, eg, typhus fever, and certain 
cases of disseminated sclerosis, to choose from widely sepaiated fields 

SUMMARY 

1 The Boltz reaction has been shown to be dependent upon the tiypto 
phane present in the piotein molecule 

2 It has been demonstrated as varjuug in mtensity uith the amount of 
protein present in spinal fluids and m egg albumen solutions of known pro 
tein content 

3 This lelationship has been found not to be strictly quantitative, as a 
result of varying tivptophane content and of the presence of mteifering sub 
stances in varying quantity 

4 It is suggested that the Boltz reaction may be of considerable value 
in estimating increases in the protein content of spinal fluid, although it can 
not be considered as specific for any single clinical entity 
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ON THE CULTURAL CHARAr fERISTiCS OP LACTOBACILLUS 
ACIDOPHILUS* 


B\ C Roost PHILADLLPKU 


A S A staitmg point foi thii> dHtubMon lefeience can be made to Uie norl: 

■ of Cruickshaiik and Btij\ * on the prcbeiice of B julius acidopiiihis in 
human feces, repoited in the Lutish Medical Jouunl of November, 1924 
llie im cstitjation refened to was made at the instance of the Biitisli Medical 
Council The repoit dealt uith the t}pes of acidophilus bacilli found lu fecal 
speciiueus from adults and ehddieu As many as ten different strains were 
isolated from a single specnueii Ko lelatiou between morphology, colon> 
formation, sugai oi milk reactions (ould be established, and the conclusion 
was leached tint the teim L acidophilus (o\crcd a considerable group of 
organisms 

These conclusions of Cniiekshanlc and Bom me geuerallj m agreement 
with the reports of tlie eailiei obser\trs Moio* in 1900 described the L 
acidophilus surface colonies as ha\iug a delicate hair like periphery, denser 
towards the center, the deeper Ivin,^ coJonirs showing the characteristic 
branching thicads Picqueutlj one c ui see colonies of other forms without 
threads 

Some of oui leeent contributois IniM taken i ^en limited view in re 
gard to the dn^nostio cultunl chnnetenstus of L acidophilus Rettger^ 
and his coworkeis are inclined to regaid as L acidophilus onlv those strains 
tlmt form L bnlgaricus like colonies on ii feiment certain carbohydrates 
and produce onh a mild iciditr in milk V t\pical acidophilus colon;) ac 
cordingh on casein digest galactose agar is one witli furry edges (when 
observed undei the low power objective) and has been designated as Tjpe x, 
and one showing onlj a \ev\ few Inirlil c projections designated as Type j 
Tliej would consider all othei strains as uneiassifiod intennediates Kulp* 
has recently lenffinned the cailicr conclusions reached be Rettger and him 
self and defines the typical L acidophilus as a Gram positiye nonmotile rod 
yvluch pioduces a mild acidity of 0 7 to 0 8 per cent in steule milk employing 
tyventj four horn's incubation at 37® C 

An acid culture of this degree and the finyoi me of importance in the 
production of i palifable neidopliilns null but the acid pioduction is hardlj 
suitable as a basis foi elsssification since the acidity produced yanes with 
the amount of inoculum and the yigor of the strain Moi coyer the fzeshh 
isolated strains fiom the intestinal tnct show the gieatest yanations m acid 
production in milk Jlilk is coagulated by some strains in two davs or eyen 
less others maj not coagulate milk it ill Coigulation genenllj is in pro- 

„ ^ Read at the Annual Meeting of the Socletj of \mcrlcan r)i» 

Cn December 8 

1H I MuJforl Co BlolocJcal Laboratories PhJla lolphli 
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poition to giowtli lapidity and Augoi of stiain, legaidless of the type of 
colony formed 

The colony most commonly met with in fecal specimens is of the solid 
type The cells fonning the solid colonies aie fai more lesistant to deleter! 



rig 1 — L acidophilus variant 1 Surface colony two dajs old 



FIs 2— L acidophilus variant 2 Surface colon} two da}S old 

ous influences, both inside and out-side tlie intestinal tiact They 
appeal completely from the intestines, and on milk oi caibohydrate die 
mciease gieatly in numbeis In some individuals the strams that pro 
solid colonies piedominate peisistently ovei all other types 

The filamentous type is most commonly obtained from fecal specn 


OULTUBAL CIIAB \CTERiSTI( S (;P I V( TOB VCILLUS ACIDOPHILUS 1055 

from mdividuals on milk oi caibohjdiate diet Wlien mdividuala, show 
ing no filamentous t'vpe colonies, iie pi iced on luilk diet or fed lactose over 
long penods the filamentous tipe lolmiKs appear Whence do they come? 



Fig 3 —r.. acldo/Jl ilus. \Mlint Surf c I n» Jxt n )i uro old 



Fig 4 — L. acidophilus \arfant 3 Surface co!on> txventj four hours old 


Bo they eaolve from the solid t>pe of those within as a result of the diet or 
are the> introduced from outside? 

Our cultural findings, using acid milk trjpsm digest agar media of the 
acidophilic hacilh m human intestines ha\e given us results comparable to 
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thobe lepoited by Ciuickbliank dnd Beiiy On the basib of colony fomation 
we have isolated as nianj as five distinct strains fioni one specimen These 
stiains all giew on media of such acidity (Ph 5 0) as ivould inhibit the growth 
of othei oigdiiisuis except some yeasts and cocci 

Om inteiest in L bulgaiicus and L agidophilus piepaiations foi theia 
peutic pui-poses dates back to 1913, and duiing this peiiod, there have come 
iindei oui obsei cation many stiains of L dcidophilus from authentic sources 
All, except two, toim L bulgdiicus-like colonies One of these two has pioved 
to be an especially cigoious stiain, and is less fastidious in legaid to its cul 
tuial lequiiements This strain was isolated by us foui years ago, from an 
acidophilus milk Upon lepeatcd platings on cvliey agai, the surface colonies 
weie unifoimlj’^ lound and com ex, eiiteiocoecus like The deep colonies were 



Sig 5 — L*. acidophilus variant 3 Surface colony Uve days old. 

mostly beech-nut-like ISome were elliptical In liquid media typical h 
acidophilus giowth oceuired A finely flocculent sediiiieut foimed "i 
gioivth adhering to the sides, leaving the supernatant clear Stained smears 
showed Gi am positive lods, uuifoim in size, single or m chains 

For purposes of tiansfoi matron of the intestinal floia, this strain ^ 
highly efficacious, but on account of its eultuial characteristics some an 
ities regard it as atypical 

We consulted three of the seven members constituting, at pres^ 
Committee on Lactic-Acid Ferment Preparations for the American 
on Pharmacy and Chemistry Our first consultant infonned us that i 
not be practical to admit this strain as true L acidophilus on accoun 
atypical colony The second consultant stated that he had nerer 
acidophilus like it, and doubted its authentieitv 


CWvTlJKvr ClMKArTLffl^riJ s m LXl TOUKULLUb UWQVniLVS 


1057 


The third consultant after a brief e\4mmatioii of our culture pro 
aouuced it as impure cousistin^ of three different strains Upon closer es 
ammation he found that these sti ijns weie ^alIallt'> Furthermore, he found 
that these \ariants differed ni thin pouei ot caibolij diate fermentation 
Fermentation tests made in duplicate ^dM the folioivmg results Variant 
(I) negatne to maltose, sucrose imh< ated levuiost, variant (2) positive to 
maltose, ^veald^ positive to sucrose negatne to iwheated leMzlose, variant 
(3) negative to maltose and sntiose, neikh positive to uuheated levuJose 
Surface tension tests showed that this strain m eommou with other L acid 
ophilus strains, grows at 30 dvnes wlitreis L bulgaiicus does not grow be 
low 42 dynes 

This culture of L acidophilus Ins luen tamed along in steiilv. milk since 
Its isolation four ■\ears ago hiom tins the following distinct tjpes of 
colonies have been obtained throuf,h repeated selections (1) an enterocoe 
ens like coloin, louiul dense and smooth hij, 1 (2) streptococcus like col 



r'Jff fi— L.. acidophiJuif i^rfant 3 1> i ol n> 0 la\ cUl 

ony, the edges somewhat irregular suifatt elevation laised and slightlj 
umbonate, Fig 2, (3) L bulgancus like toloiu Fie,s 3 4, 5 and 6 This 
latter colonj, when about fifteen hours old does not differ from L bulg incus 
or L acidophilus Type x colony All those colonies when grown on milk 
trypsin digest medium, remain tiue to t>pe Single colony fishings of any of 
these typos placed m milk tend to produce cell tv pes, some of w Inch form the 
filamentous colonies when plated 

The filamentoiLs colonies contain man^ lougtr rods, which show more 
tendency towards pleomorphisin TJie evplaiiation seems tenable that the 
shorter rods of uniform size growing in palisade formation or in tortuous 
chains evolve solid or slightlj irregulai colonies wiiereas the longer rods 
result m hair like pro^jections such as is chnracteiistic of L bulgancus The 
evolution of these colonj types can be readilv obseived under the microscope 
on casern digest agar plates Our observations are not confined to the above 
strain Similar occurrences have been noted in cultuies of other t>pes One 
of these cultures is a single cell isolation 
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CONCLUSIONS 

Fiom oul ob&eivations we conclude that the name L acidolphilus should 
be applied to a gioiip of biologically lelated stiains, vaiiable m cultuial and 
morphologic charaeteiistics 

We regard the various types of strains of lactobacilli found m the mtes 
tinal tiact as variants 

Acid pioduction, caibohydrate feimentation, colony formation are van 
able charaeteiistics and alone do not constitute basis for classificatiou Nor 
do any of these chaiacteiisties seive as leliable indications of theiapeutic 
potency Fiom the standpoint of eliuical usage, souice of the strain, its nu 
trient and physical lequiiemeuts to facilitate growth, and tempeiature lange 
are important factors and must neeessaiily be considered 

We believe that the presence of acidophilic bacilli in the mtestmal tract 
of man is natural and beneficial Cultuially identical strains may show dis 
tinct immunologic differences, depending on human oi animal sources, indi 
eating a change due to adaptation to a particular enviionment Therefore, 
it seems logical to use for therapeutic purposes only strains of L acidophilus 
isolated from nonnal human sources 

Such a strain should be vigorous, not fastidious as to nutrient require 
inents, little sensitive to oxygen tension, capable of growth m a medium of 
vaiied surface tension, and with a wide tempeiature range Such is the 
stiain of choice, provided it meets the ciucial test of proved therapeutic value 
Grateful acknowledgement is herewith made to Di John Eeichel foi help 
ful criticism and impoitant suggestions 
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ACETONE BODY FORMATION AND GHEinCAE AFFINITY OF 
OXYGEN FOR CARBOHiDBATE AND PATTY ACID* 

By Dwight M Ehv/n 3JD Sw F^^A^CIsco, Cali^ 

TN A previous article it ^\as slioim matliematically tliat the blood sugai curve 
A and the excretion of glucose in the urine of a diabetic could not be explained 
upon tlie basis of failure to oxidize the glucose ^ The purpose of this paper 
IS an explanation of the ehemistiw of the ‘ acetone bodies found in tlie same 
pathology 

Pats and earbohvdiates combine with oxygen in the work of the bod% 
The body is a closed system of oxidation AVoik is done (energy change) lu 
the oxidation of each bj a gueu quantity of oxygen held within a narrow 
imiit of eoustaney 

Let W, s= work done in oxidizmfr the fattv acid 

Let W, ss work done in oMdizinj? the Ja^’tic acid 

Heaco the ratio of oxygon taken bj each is the ratio of the work done m the oxidation 
of each 

If a ss quantity of oxygen liberated from hemoglobin 
X = oxygen to fatty acid 
a - X s= oxvgcn to lactic acid 

Heoce— A— chemical nffimti of 0 for fatty acid 

a - X W, themi<al afhmtv of 0 for lactic acid 

X _ R T log K - R T 2 I log 0^ 

^ B T log K, - R T 2 \ log C 

K3 s= Equilibrium constant of ojcygeu and lactic acid f 
Ki =r Equilibrium coiiataut of oxigen and fjtt\ acid f 

The distribution of oxygen between the faltj acid and lactic acid is 
deteimiiied by then chemical afeiuties 

It IS the intention of this work to examine the above equation for an 
explanation of the formation of the ‘ acetone bodies’ that will be free of 
the necessity of the oxidation of glucose oi one of its deiivatives, free of 
that expression ^fats burn only m the fire of carbohv drates 

As lecoyery of the contracted muscle takes place eueigy equal to that 
given up on contraction must be returned to the muscle and this energy is 
supplied by the oxidation of the fatty acids and cai bohv drates (or its derna 
tive) Tlie ‘ foods ’ are delivered b% some mechanism that determines their 
ratio, to a given quantity of o\ygeji leleased from the heiuoglobm system 
Ihe quantity of oxygen released is held within narrow limits to a constant 
quantity The equation above will gno the distribution of this oxygen be 
tween the carbohydrate and the fatU xcid to be burned 

The quantity of work done bv the carbohydrate ^{to be rLferred to as 
lactic a cid for this is tlie probable form in which it is oxidized) and b\ the 

Received for publication Januarj 15’7 
tThefie equlUbriuni constants are now belnp determined 
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tatty acid in lestoiing the muscle fiom a state of dissipated eiieigj to its 
initial state will depend upon what pait of the oxygen leleased fioui the 
heinoglobin each leceives Fioin the equation above by keeping the oxigen 
quautit} constant and alteiing the latio of fatty acid to the lactic acid inter 
mediate pioduets of the fatty acid will be piodueed including the “acetone 
bodies ” To this distiibution the latio of then respective afiinities for the 
oxygen applies 


W, = R T log K, - E T 2 \ log C, 

W = R T log IC, - E T S 1 log C 

Cl = equol the initial eonceiitiatioii of fatti •'cid reactants and oxygen 

C = equal the initial coneentiation of lactic acid leactants and oxigeii 

Wi R T log Ki - R T 2 V log C, 

W = R T log K, - R T S V log^ 


Since in the mixture the CO , acetic acid, and oxygen are common to both this maj be 
i\ 1 itten — 


KT 

e 

11 ; ~ 
RT 

e 


A 

A 

C, 


Cancelling the leactant and losultints common to both, the equation becomes — 


XVl 

RT 

e Iv, X coneentiation of fatt) acid 

W- K X conu uti ition ot lactic acid 
RT 


e 


Wi - W 
E T — 


K, X coneentiation of fatty acid 
Kj X concentration of lactic acid 


W, z=: Q,a iiheie Q, is an opeiator that conceits the grams of oxegen used into calorics 
nhen the oxygen is combining \Mth the fatty acid, and ^ 

Q, = that nliich converts the oxygen into calories xvlien combining with lactic acid 
AV = Q (a - x) for lactic acid combustion 

Substituting the equation becomes in terms of oxygen distribution instead of I'or 
toi ms — • 


Q, X - Q, (a - x) — R T log 


K, X c oneentiation of fatty acid 
K X concentration ot lactic acid 


From this equation it is seen that the affinity of each substance shaiiUo 
the oxygen is measuied by the equilibiium constant and the concentration 
If the oxygen quantity be maintained constant and insufficient to complete j 
oxidize both theie xvill be formed intermediate products of the substance 
highest in coneentiation ^ 

This equation is testejl^ in the following mannei for the explanation 
the “acetone bodies ’’ 

The oxidizing agent used was potassiruii dichioinate and 
acid This mixture vith either lactic or B-hydioxy butyric acid won c^co 
to an equilibrium of carbon dioxide pressure vitliin twenty-four louis 
The method of analysis of B-hydioxy brrtyiic acid and acetone (ace 


•From the woik of P O “Benertii’t and E Ij. Fox in Am'aU calorie) 

Q, and Q will haxe the same ^alue (lOS per ni mol of oxigen foi the sman 


1 7S3 both 
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acetic acid consideied is acetone) is tint of Van Stake’s \\ith certain pre 
cautions to be discussed Htei 

The metiiod of o\idation uas m the cold o\ti a peiiod ot t\veut\ four 
hours Both ShaSer^ and Van Shic* state tint m the cold the ovidation 
of Bhjdroxy butjric acid proeeeded in some otlur u i\ th m thioUj^h ace 
tone This from the of A an Shle seems ippaieut unless another 

solution for Van Sljke’s figures tan be oftered 

It IS possible that the oxidation B liMlrow butMic acid proceeds in 
both heat and cold tluough acetone but in tlie method of Van Sljke the 
acetone as foiiucd is caught m the insoluble compound — mercury sulphate 
— and remo\ed fiom the field of oxiditmu \ihile in the cold the acetone is 
oxidised thiongh to aietie and fonnn acid 


1 Via ( ( 



K 1 

H« } 

Boll 

ACETOSE YIEU) 

-4 hr m cold 

Heated in refius 15 hr with diduo 

->0 JHg 

>0 

sO nij. 

0 b mg 

mate and acid adJ 1 

/O 11 „ 

S 0 nu 

SO mg 

0 j mg 

Bichromate added after lioihii, in 





HgSO had begun 

jO nv 

'> mj. 

SO mg 

22 0 mg 


T^UIt II 





K t r«* 

>1 1 


\ ETONB TIEID 

.4 hr in cold 

Heated m reflux hr mth <b hro 

- >0 nit 


SO m„ 

13 3 mg 

mate and acid Tiien II^SO solu 
tion added 

2j 0 ni 


SO n 

14 0 mg 

Bichromate added after boding jn 





H^SO had begun 

>0 


SO ru^ 

*'3 1 mg 

•The sulphuric acid IkUroi nt c 

l\turv f \ 

‘'Ik n 

th n tii 1 

in xperlment 11 


tKahJbaum (d I) B }i>dr xy biit^n il 

These U\o experiments \\e\e ^ood cMdeiK^^ tint both ui the he it and 
cold the oxidation ot Blndiow bu(\iit uid pitKCLded tluough acetone 
but in the technic of A an Shke 0 7j mol icetonc pei mol of Bh\drox> 
butjric acid was caught in tin insoluble <onipouJKl and i(ino\ed from tJie 
oxidation field while 0 2o of acetone slipptd tluou^ii to arctic and formic 
acid because of the speed ot the leictmn 

Van Sljke found tint ulien lie iiKicased his initial leactants chromite 
and sulphuric acid lie did not ieco\er 0 7o mol per mol of the fattj acid 
When he nici eased liis reactant he increased tlie speed of the leaction and 
iiioie acetone would pass through to acetic and fonnie acid 

B} mcieasina the acids the speed of the reaction is increased and a 
smaller aield of acetone Mill result unless the acid be the end product of the 
fatt> acid oxidation A\f ina\ dtcreasi the diiMiif. force of a reaction bj add 
in^ one of the final deinatnes of oxidiml acetone Bv adding acetic acid 
to the oxidation of B Iijdrow biitaiit md m Van SIvl e s technic wl mav 
slow the leaetion of acetone to acetic acid and mticasc the aicld of acetone 
if It IS a question of the 0 25 mol slipping h\ the insoluble morcurj com 
pound , but not if the direction is some other than through acetone 
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Table III 


0 

B0t£ 

ucl 

ACETIC ACID 

\CETONE 

YIELD PER MOL 

73 mg 

80 mg 

0 mg 

0 mg 

33 5 mg 

0 75 nil; 

73 mg 

80 mg 

0 mg 

200 mg 

40 5 mg 


73 mg 

80 mg 

850 mg 

0 rag 

22 2 mg 


Table IV 

0 

BOH 

ucl 

ACETIC ACID 

ACErONE 

YIELD PER MOL 

7a mg 

75 mg 

0 mg 

0 mg 


■MSB 

73 mg 

75 mg 

0 mg 

200 mg 



73 mg 

75 mg 

850 mg 

0 mg 

21 8 mg 



Outside of the acetic acid added to the B-hydioxy butyiie acid before 
placing it in the lefiux the technic i\as identical to Van SB'ke’s* 

The piesence of acetic acid, which is not oxidized by the dicbromate 
niixtuie, was sufficient to letaid the reaction to give a yield of 0 90 mol of 
acetone pei mol of B-hydioxy butyiie acid 

This action of acetic acid puts beyond donbt that the oxidation of the 
fatty acids proceeds through acetone in both heat and c6ld 

All other acids decrease the yield Snlphunc acid gives a yield of 075 
nrol while the hydrochloric acid mixture yields 0 50 mol Throughout the 
following experiinent where the B-hydroxy butyric acid is computed fiom 
acetone vhen oxidized by the hydrochloric acid it is computed as one mol 
of the fatty acid to 0 5 mol of acetone 

Table V 

OXYGEN BOH H_SO^ HCl ACETONE 

73 mg SO mg Van Slyke 0 mg 33 5 mg 

73 mg SO mg 830 mg 22 2 mg 

73 mg 80 mg 850 mg 21 8 mg 

The technic of the following experiments is The required amounts of 
B-hydioxy butyric acid with potassium dichromate to yield 73 mg of oxygen 
and 825 mg of hydrochloric acid were placed in a 50 c c flask and made up 
to 15 c c in final volume The flasks were set aside to oxidize for twenty four 
hour’s at room temperature At the end of this time except m the low concen 
trations of B-hydioxy butyric acid the clear green of the chiomic acid 
distinct showing that the oxidation was complete The mixture of B hy roxy 
butyric acid, lactic acid, acetone, and other derivatives was then place lu^^ 
500 cc flask with 290 cc of Van Slyke’s mercury sulphate 
and boiled for one and one-half hours under a reflux To this re 
always attached a eondensmg tube which dipped below 30 c c of co 
At the end of one-half hour this water was placed through the re ux 
denser into the boiling flask This was taken as a precaution to pre 
any possible loss of acetone At the end of one and one half 
solution Avas cooled and filtered through an alundum crucible Since 
dichromate was added diiimg this boiling the quantity of acetone oi^^ 
the distribution of the initial concentration of oxygen between ac 


yiEU) 

0 7a mol 
0 50 mol 
0 49 mol 


•Acetic acid does not j ield a precipitate with Van Slyke s reagents 
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and B hydiox^ but>iio acid would be The ciucible was placed m a 

drying o\en at 110® C foi one houi 

The filtrate uas letuiued to the leflui. appaiatus and when brought 
again to boding 10 c c of 5 pei cent Uichiomate was added IVlien 320 mg 
B hydroxy butyric acid v, as used 15 e c of 5 pei cent dichromate solution 
was used At the end of one and one half hours boiling the solution was 
filtered through a crucible and dried in the drying oven This gave the 
B hydroxy butyric acid uot oxidized by the initial 73 mg Prom these e\ 
peiimeuts could be deduced the quantitv of oxjgeu taken by the fatty acid 

If the oxygen lemained insufficient to completely oxidize the luixtuie 
of lactic acid and B hydroxj biitiiic acid then as the concentration of the 
Bh>droxy but}ric acid increases from \au’t Hoff’s isotherm it can be rea 
soned that nioie oxygen will be taken bi the Bhjdroxy butyric acid in 
total but less pei mol winch will cause more B h} droxy butj nc acid to be 
attacked bv the oxygen but less completely burned 


TAotr VI 


iNcrcASE OF B u^oroCT BuT\nxc Vein 


0 

Boir 

nvoTic 

ACETONE 

BOH 

rFCOVERED 

TOTXL 0 

TO DOJI 

0 PER 
MOL Bon 

Bon OXIDIZED 
COMPLETELl 

<3 mg 

40 mg 

45 mg 

0 0 nig 

on 

me, 

24 <> m;. 

03 0 mg 

40 0 mg 

/3 mg 

53 mg 

45 mg 

4 3 niR 

1 70 

mg 

7 mg 

j 4 S mg 

43 2 mg 

/I IL^ 

SO mg 

45 mg 

5 5 nig 

170 

mg 

42 0 mg 

42 mg 

51 9 mg 

<3 mg 

ICO mg 

45 rag 

30 0 mg 

4yS 

mg 

9/ 0 mg 

9- 0 mg, 

5S3 mg 

73 mt 

ICO mg 

45 mg 

14 5 mg 

71 6 

mg 

42 5 mg 

27 R mg 

02 0 mg 

73 mg 

320 rag 

45 mg 

2o0 niR 


mg 

r4 5 mg 

23 9 mg 

nsS mg 

73 mg 

100 mg 

0 mg 

2 2 mg 

35 9 

mg 

<3 0 mg 


110 3 mg 


t^dle \n 


0 

0011 

UACric 

'ICETO'SE 

BOU 

RECOVERED 

TOTAL 0 

TO Iran 

0 PER BOn OXIDIZED 

MOL Boll COMPLETELY 

<3 mg 

SO mg 

0 mg 

0 5 mg 

0 0 mt 



73 mg 

SO mg 

45 mg 

55 


3- 0 mg 


73 mg 

SO mg 

ISO mg 

7 0 JiJg 

23 0 Hig 

- 0 m^. 


73 mg 

SO mg 






73 Bjg 

100 jug 

0 JJif, 

22 ntg 

3^y S mg 

7 V iu„ 

119 3 mg 

(3 mj. 

ICO nig 

15 mt, 

14 5 mg 

71 b m*, 

4- o 

02 5 mg 

73 mg 

100 mg 

155 ing 

1 5 mg 

3-4 7 ms 

10 0 mg 

30 b mg 

<3 mg 

IGO rag 

-80 lug 

17 5 mg 





I*argo quantities of lactic ajrld jleld a precJpilato with a an S)}kea reagents 


With a mixture of lactic acid and B hvdioxj butyric acid to be oxidized 
by a constant q.uantity of oxigen we may ba increasing the concentration 
of the B hydroxy butjnc acid theoieticallj pioduce a sjstem in which all 
the B lijdroxj butync acid has been oxidized to acetone Put as the acetone 
13 formed a new distribution takes place The oxj gen is non distributed be 
tween the tno acids and acetone 

Table VI shows the distribution of oxygen in such a system ClueSy that 
33 the B hydroxy butjnc acid is increased more oxjgen is taken the 
B hydroxy butjric acid, but less per raoJ with a consequent increase of 
acetone 
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111 a siinilai inannei tlieie is an inciease of acetone when the concentia 
tion of lactic acid is inci eased Heie, howevei, the total quantity of oxygen 
taken by the B-hydroxy butyiic acid as well as the oxygen per mol is de 
Cl eased 

It IS inteiesting to note in the passing that when B-hydiovy' butync acid 
IS only slightly above the quantity completely oxidized by a given quantity of 

oxygen, the latio ^r-; — ^ Acetone — ^ became gi eater than one, 

’ B-hydioxy butyiic (unbuined) 

but as the acid ineieases in concentiation the latio diops lapidly Tins is to 

be expected fiom the equation When the B hydioxy butyric acid increases 

to a quantity vheie all the oxygen taken by the acid is less than mol for mol 

the B-hydioxy butyiic acid wdl rise to about the acetone output 

Ilubbaid and Wiiglit" noticed this disci epancy and asciibed it to the 

fact that theie was a diffeiential secietion of the kidnej' This seems rathei 

impossible when we find the same changing latio in the blood® 

Fiom Hubbaid and Wiight® and Joslin® aie added some tables showing 

the latio 0/ acetone to the B-hydioxy butyiic acid 


Table VIII 


ACETONE Din prow BUTARIC 

0 25 mg 0 17 mg 

0 50 mg 0 50 mg 

0 SO mg 1 S5 rag 

1 44 mg 4 27 mg 

2 17 mg 5 27 mg 


TiBir IX* 


DA\ AtFlONE B HYDPOW BUTYPIC 


1 

0 31 mg 

0 0 mg 

0 

1 50 rag 

2 90 mg 

) 

1 67 mg 

17 94 mg 

4 

3 54 mg 

IS 47 mg 

15 

0 0 mg 

0 0 rag 

Ih 

0 02 mg 

0 0 mg 

17 

1 20 rag 

0 17 mg 

IS 

1 52 mg 

5 44 mg 

10 

1 55 mg 

1 1 54 mg 


* Vsain fiom Jo&lin T ible 133 


SUJIAI ARY 

All explanation ot the “acetone bodies" foimation based upon the **^'^‘**^j 
that woik done in the lecoveiy of the system is obtained by the oxidation 
iatty acids and glucose oi its deiivative 

With the theoiy that woik is done bj the oxidation of these iwo 
tiibution of oxygen between the tivo is then developed by Van t Hoff s iso 
01 equation foi chemical aifinity Imjg 

This chemical affinity of oxygen foi fatty acid and lactic acid 
tion of then equilibiiiim point and then concentiation The distn u 
oxygen in oxidizing lactic acid and fattj acid is dependent upon 
centiation of the lactic acid and the fatty acid 


‘^PONT\NLOl l)fc\TH 2\ KMUtIT 
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When the contentiation of w'lintaintd con^tmt and the <-on 

centration of the acid increased to the dte,ree that thcie is msufficient 

oxygen to conipleteh ovidize the fatf> acid theie will lesult the greater 
quantity of oxjgeu will be distnbnled to the latt\ icid (deei eased K Q) 
but a decreased quautit> of oxageu pei mol of fattj acid (increased inter 
mediate deuvatnes of oxidation adtom bodies) 

The ratio t--; — is i Jineai eq« ition of the nuantit\ of o\j 

Bhjdroxj butjiic ^ ^ 

gen, the quantitj of Bhjdrox> butMic acid ind the chemical afhmtj of 

Dx>gen foi the two 

Ihe ratio nhen small quantities ar< <xfieted in the urine is greater than 
one, ^vhen laige quantities aie e\eittt<l diops lapidiy below one This 
condition is paralleled in the abo\e iquation in the test tube 

The explanation otfeied for flu (Iniuistn of the acetone bodies’* is 
independent of the theon of the o\»dition of glucose (lactic acid) and is 
applicable to all pathologic stdcs uIhu tlm quintitv of fatty acid to be 
oxidized uses abo^e a gnen i itio ot oxygen pci mol of fattj acid 

RLfi-f<LX< L 

lEnia, D M Joup L\a inp Coin Mf* I' - xu Is 
Van Sljkc D D Jour Biol Clifm 1 ‘> 1 / vwii 4>j 

^Shaffer, P V* Tour Biol Clittu 190S(iO x 
*Van Slike, D D Jour Btol Hiom l‘*l \\\n 

Van Sl>ke, D D Jour Biol Clecm 19I< \\\ii 4 

®Van Slvke, D D Jour Bid CIi(m 1»1" xsxn 4 's 

illubbarj ami \\ right Jour Biol J » 1 4oo 

“Hubhoril right Jour Biol ( honi J • 1 \Ii s 

’Joslin lork, 1023 p lOS 


SPONdANEOUfe DLAlil Ix\* A RAPBIl Willi THE IbOEATION OP A 
TYPE IV P\E( MOtnt ( I ^ 

Bi Evejiett S Savdersox PhD ( iiARLOTTC-sur i c ^ \ 

W IIILB the small laboratou animaK are susceptible to injections of pneu 
mococu, idiely do these organisms seem to pla\ a lole in natmal lufec 
tions KeCoaiP found them as stcondarj iin idcrs in an epidemic among mice 
and guinea pigs caused by B brouchisepticus but the pieseut isolated case 
13 of interest in that an organism of this fjpe nas apparcutlj the cause of 
spontaneous death 

The animal in question uas from Uboiatoix stocl and m No\ ember had 
been injected mtraxenoush and mtrapeiitouealh with an old stock culture 
of anthrax for demonstration to students Insofai as outward appearances 
were concerned howeicr, the injections had no ill effects, and about the 
middle of December the rabbit was housed with a normal one and tht two 
kept in the mam laboratory The formei animal was quite thm, but always 

From tlie Ilcpnrtmont of ritholoff> anl Jinct rlolo^j InhtrflUj of \frklnli 
neceheU tot publication XprH 30 19 » 



1066 


THE JOURNAL OU LABORATORY AND CLINICAL MEDICINE 


active and eagei foi iood, and at no tune was theie any indication of ill 
health On the morning of Jannaiy 27 it was found dead, the belief beinj,' 
that it had suddenly succumbed to latent anthiax That this was not the case 
IS evident fioin the following obseivations made at autopsy 

The peiitoneal cavitj' contained a small amount of slightly leddish fluid, 
ivhile the peiicaidial sac was filled with a cleai seious fiuid The intestines 
and stomach weie distended with gas, the spleen was not enlaiged, and the 
gall bladdei contained a yellowish, gianulai pasty material The lungs weie 
pale and not enlaiged Smeais fiom the heait’s blood showed vast numbeis 
of Gram-positive, lancet-shaped diplocoeei possessing a distinct halo A 
similai picture vas obseived m a smeai from the li\ei The pericardial fluid 
contained smallei numbeis of diplocoeei and was fiee fiom cellular elements 
A few maciophages iveie to be obseived in the peritoneal fluid and the diplo 
cocci weie niimeious although less so than in the heart’s blood The oigan 
isms weie extia eellulai In all these smeais none but lancet diplocoeei were 
seen Smeais fiom the mateiial in the gall bladder, hoivevei, showed great 
numbeis of Giam-negative eoli-foim bacilli The lancet diplococcus was iso 
lated in pure cultuie fiom the spleen and peiitoneal fluid, while m the head's 
blood and pericardial fluid it was mixed with a colon bacillus of the tvpe 
pioducing acid and gas fiom sacchaiose This lattei oiganism was obtained 
in puie cultuie from the gall bladdei No anthrax bacilli weie found 

Five-tenths ec of a bouillon cultuie fiom the spleen injected mtia 
peiitoneally into a mouse caused death in twenty-four horns The oiganisms 
in the exudate weie numeious, soluble in ox-bile but failed to agglutinate 
with standard type seia They weie lecoveied fiom the heait’s blood Cul 
tuially the oiganisms piodueed acid and clot in mulin seium water and the 
colonies on blood agar ivere umbilical with fonnation of a slight amount o 
green pigment These chaiacteiistics would indicate the oiganisiu to be a 
Type IV pneumococcus , 

The finding of inuunieiable pneumococci in the smeais of the hearts 
blood of this ease, togethei ivith similar organisms in peiicaidial and perito 
neal fluids, w^ould lead one to suggest that the animal had succumbed to^^a 
pneumococcus septicemia As ivas mentioned above the two labbits had een 
housed in a loom daily occupied by students and so it might be reasona 
to assume that the infection ivas an borne To ascertain w'hetlier the eo^^ 
pamon rabbit was also hai boring this organism, cultuies were made 
anterior naies and pharynx Pneumococci were not recovered and a car 
blood culture lemained sterile after eight days’ incubation 

SUMMARY AND CONCLUSIONS 

A spontaneous death in a stock rabbit with isolation of a jms 

moeoccus from the heait’s blood, spleen, peritoneal and pericardia u^^^ 
been described Microscopic pictures fiom smeais of hearts b ooc 
sues would indicate a pneumococcus septicemia 

REFERENCE 

iKeegrn, J J Arch Int Med, 1920, xxvi, 570 



A STUDY OP BILE SECEETION PK01I A CASE OP BILIARA FISTULA* 


By S Gokdoh Ro'ss MB ITon ) PyqADEN^ Cauf 


T he b)le seerebon in a ca5>c iMth biliary fiytula was studied to deterniine the 
amount and uniformity of tJie daih secretion and tiie effect thereon of 
ingested bile aud -various diets This studj wiss made m conjunction with 
Dr Harry S McGee 

C\SB nEPOBT 

DVR male aged 56 ^earg height 0 inches weigit 110 pounds was admitted to 
the Pasadena Hospital August 1+ 1025 m i deeply jaundiced and cachectic condition He 
gave a history of two operations The fir t nas for excision of a gastric ulcer in 2918 



necessitated by severe hemorrhage In Noxember 1924 an arutt intestinal obstruction was 
rehoved bj loosezung adhesions around the upper stnafJ intestine Jaundice developed afle 
this operation and became progressivclj deeper until his skin was dccplv bronzed At opera 

From hletahaUc Department Pasadena Hospital 
Received for publication April, JS 1J3 
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tion on August 24, 1925, for this condition, the abdominal cavitj Mas found to contain a 
great ramj adhesions in the upper riglit quadrant The common bile duct was so enlarged 
as to resemb’e the small bon el On opening it, a thoiough e.\plorat:on revealed no stones, 
either in it or in the hepatic ducts The Ampulla of Tater nas found embedded m a ma's 
of dense fibrous tissue A fine probe could not be introduced into the duodenum, through the 
Ampull i A catheter uas inserted in the duet as a drain The gall bladder could not be found 

The Mound healed tightly around the catheter alloMung no loss of bile The patient 
developed a desire to drink his omti bile Mhich he took, as required, from a bottle held by a 
belt around his Maist 

Our studies on this ease started in April, 1926 At this tune the jaundice had 
completely disappeaied He neighed 140 lbs and Mas able to carry on hght work lbs 
admission into the hospital at this time Mas solely for the purpose of this study, as he other 
Mise Mas apparently normal 



Fiff 2 — Immediatel} aftci injpetins Iipiodol 


In studying biliary fistulae, it is of the utmost importance to rule out 
a functioning gall bladder In addition to the evidence obtained from the bi e ’ 
have an operative report that no gall bladder Mas found The bibary tract Mas 
iiivestig ited by injecting hpiodol into the dr image tube with the pitient in ren 
position X ray plates Mere made by Dr C H Parker, before injection, just a ter 
and three days after injection No gall bladder outline could be seen, although 
radicles were very well outlined 

Daily Amount — The tventy four hour bile secretion varied from 725 ^to 101 
average being S63 cc The average twelve hour diy specmien contained a-3 ^ 

corresponding night specmien contained 340 ec These figures were obtaine 
period when he ingested about 700 ce of bile daily On discontmumg the b ® ,3 

24 hour secretion decreased to an ivertge of 556 cc raugmg from 50a to 
shown clearly in the accompanving graph, as well as in Table I 



BILB kE( tirto\ 
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Tvble I 

BILE INTAKE | 


i»n t 

f»£rEETIO\ 



Ca PER 24 HOURS 1 

1 DAV 

NIGHT 1 


TOTAL OAT 


is M 8 P H 

S P U *1 4 XI 

LOW 

BIGH 

AVERAGE 

Average 700 c c 

i 523 

340 

72d 

lOlO 

863 

No jntako 

j 3o0 

w ) 

Oj 

12o 

55& 


Daily Vmfoi mity of Scotfion — fht; diiH specimen ^^as coDeetPd at two 
hour intervals in ordtr to detemnne il d nJ-v mas.inia ottiined m the seeiction 
It found that for twohoui jh nods dunn<, tin da> the amounts uere 
nmarkabl) uniform 


s \ V 10 V \t 
3<i A ^r J2 \f 
1. M _ P M 
2 P u 4 pm 

4 } r t 

0 1 M Sim 



J 


1 


I 


i 


i 



SlKci/ic (tiau/!/— Duuiig bik iii^t'.liiui llii ora'it\ \ iried lii-lHiLn 

1 008 ami J 012 Wlien mo bile «fls ( il en the specific gras its droppeii to I 006 
and 1010 TKia is in accordance with the finding of IVisnei and Whipple’ 
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The fact that the bile was contimially about 1 010 specific giavitj suggests 
stiongly that we weie dealing with bile secreted diiectly fiom the liver, aud 
uninfluenced by the concentrating function of the gall bladdei Gall bladder 
bile and biliaiy fistula bile aie dift'eientiated in Hawh- The foimer usually 
has a specific gravity of about 1 040 

Diet — Dm mg the fiist ten dajs of the sixty-day period of observation, a 
legidai hospital diet was given Fat, 90 gm , protein, 95 gin , carbohydrate, 
280 gm , calories, 2310 The average daily bile secretion was 860 cc A loner 
caloric diet was used then with the piotein increased carbohydrate, 86, pro 
tern, 134, fat, 96, calories, 1744 The secretion on this diet diminished to 
780 c c It was pooily tolei ated by the patient It appeared that when he com 
plained of the food, the bile secretion diminished His mtoleiance for fats 
made it impossible to study a high fat diet Caibohydiates, especially fiuit 
juices and glucose, weie toleiated w'cll by the patient A diet of caiboln 
diate, 450 gm , protein 40 gm , fat, 20 gm , caloiies, 2140, was given This 
diet was very acceptable to him, and resulted m an average twenty four hour 
secretion of 900 c e 

Blood Cheimstiy — During a high caibohj'drate diet that was nell tolerated, 
the blood chemistry showed 


Nonprotein mtrogen 

Uric acid 

Creatinine 

Sugar 

Chlorides 

CO, Vol per cent 


35 1 lug per 100 c c blood 

2 1 nig per 100 < t blood 

2 0 mg per 100 c c blood 

100 0 mg per 100 c c blood 

430 0 mg per 100 c c blood 

80 per cent 


These readings are within normal limits 

During a high protein diet, the blood chemistry showed 


Nonprotein nitrogen 

Uric acid 

Sugar 

Chlorides 

CO, Vol per cent 


46 2 mg per 100 c c blood 
4 7 mg per 100 c c blood 
154 0 mg per 100 c c blood 
460 0 mg per 100 c c blood 
45 per cent 


which we inteipiet as a moderate leteiition of protein catabolites accompamci 
by moderate acidosis 

Special mteiest was taken in studying the blood calcium and phosp 

because of the changes noticed in blood clotting time in jaundiced 

the osteoporosis that sometimes results in cases of complete biliary s 

long standing The blood calcium and phosphorus were determine 

times during the periods of bile ingestion as well as the period when no e 
^ ® 1 0 wS 

ingested, and they were found to leinain constant, — calcium, 

100 c c blood, and phosphorous, 4 5 mg per 100 c c blood 


SUVIMARY 

1 Bile secretion varied from 725 ce to 1010 cc per twenty foi 
during bile ingestion 

2 Bile secretion vai red from 505 c c to 725 c c per twenty-four 
ing no bile ingestion 
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3 Bile was secreted at a constaut late during tlie daj Tlie secretion 
tended to diminisli during the night 

4 The quantity and specific giavitj of the bile were both increased bj 
bile ingestion 

5 High carbohjdiate diet nas best toleiated High fat diet could not 
be tolerated High piotem diet lesnlted in nonpiotem nitrogen letention, ac 
compauied by moderate acidosis 

6 Blood calcium and phosphorus remained constant and independent of 
bile ingestion 

7 Lipiodol maj be used to in\estigate a biharv fistula and the biharj 
radicles 

REFERENCES 
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BARBITURIC ACID DERIVATXVEb A'ri AM SfllETUb AND METHODS 
FOR ADWINIfeTRATION* 


B\ J Fb\nk Pearc\ and M M \Ve4\eb 


I N 1922 Tatum aud Parsons' desciibed in this journal the ase of barbital 
as an anesthetic for dogs Since that time othei den\ati\es of barbituiic 
acid ha\e been, studied as hypnotics and hace been placed upon the market 
for their clinical use Having found barbital \ei\ useful m oui expenmeuts 
on secretion and bulbospinal reflexes* we thought it profitable to studj the 
newer prepaiations as anesthetics for auimah 

Tatum and Parsons described onl> the per os admmiatiatiou of barbital 
sodium, for anesthesia in animals This has been the method m general use 
Although it 18 the most physiologic method of administration other methods 
aie practically mueh superior BelicMiig that tlie little use which is being 
made of this valuable anesthetic is due to unfamiliaritj with easa and cei 
tain methods of adiniiiistration we think it tinieU to describe tliem in some 
detail 

Pet Os Method — The ordinan stomach tube method is used It is well 
to provide that the animal shall not ha\e been fed the daj it is to be anes 
thetized because of uncertainty of absorption and danger of vomiting If 
for a minute or two following withdrawal of the stomach tube the attendant 
bolds the animal’s head up and administers a friendly pat or two the possi 
bilitj of aomiting is made negligible that is at least if one has not introduced 
too mueh water into the stomach 

This method of admmistration although the most pin siologic has serious 

Prom the Departments of PhisJoIogy of tho University of Chicago and a\cst Virginia 
UnKer3lt> 

Received for publication ilaj 30 ION 
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diaM^backs If any of the solution is vomited the animal usually has to be 
discarded ioi several days, as one cannot leadily replace the lost drug with 
any accuracy The time required tor surgical anesthesia is variable due to 
\airations nr gastrointestinal motility and absorption The animal may be 
leady in thiee-quarleis of an hour, but it may require three or four houis 
The degree of anesthesia is also variable, presumably due to failme of part 
of the drug to be absorbed 

Int) amiisculai Method — This is the method of choice Admiiiistiatioii is 
easjq anesthesia is rapidly produced, and variations m the time lequued foi 
the production of anesthesia and in the depth of the anesthesia are leduced 
to a minimum The solution is injected deep into the gluteal muscles, one 
half into each side The administration is quickly and easily perfomed It 
possesses none of the disadvantages of the previous method The animal is 
under surgical anesthesia in from tiventy to forty minutes 


Inti apei itoneal Method — This is a simple and fast method Satisfacton 
.inesthesia is obtained in from fifteen to thirty minutes It has the disadian 
tage, however, of producing edema and hyperemia of the oiiieutiini and 
mesentery, and a considerable amount of fluid collects nr the peritoneal caiiti 
Int) avenoiis Method — This is, of course, the most rapid method Surgical 
anesthesia is obtained in fi ora five to twenty minutes The injection must be 
made slowly to prevent the development of shock “Shock” can usuallj be 
prevented by injecting divided closes, oiie-thiid at a time, and five to ten 
minutes apart 

The method has the advantage of being rapid If divided doses are given, 
however, it is hardly faster than the intiainusculai method It is moie diffi 
cult to administei the drug in this way as the animal must be carefully and 
steadily held while the saphenous leiii is pierced and the mjection sloub 
made or else it must be done under ether anesthesia 

The dosage vanes nith the method of administration, the age, and the 
sme of the animal The basic dose of barbital-sodium given per os is 0 3 gm 
per kg The basic dose given intramnsculaily or intraperitoneally is 
gin per kg Intiavenously the dose is 0 20 to 0 25 gm per kg 
old dogs lequiie smaller dosage Small animals must be given from 
0 3 gm per kg additional whereas for large dogs the dose is decrease 
from 01 to 0 5 gm per kg Cats require a smaller dosage, 0 25 gm 
usually being adequate when given per os, although very small cats 
leciuiie 0 3 gm per kg or eieu more 

If the baibitalized animal shows spontaneous movements it maj 
eted bv injecting inoie barbital or bv injecting % to % 
phate After an animal has been under barbital anesthesia for severs 
it may become restless, due to reflexes set up by a distended bladder oi 
In such cases the bladder or colon should be emptied 

If the animal is too “deep” under the anesthetic it can fre^c 
made suitable for experimental work bj’’ giving from ^/-oo 
e'Jeline phosphate and from gi to 1 gi caffeine 

After proper anesthesia is obtained the aninial should be pev 
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* sleep” (m a warm place) for a few hoius The refieies become much more 
responsive 

Barbital is rather cli&cultl> solubk Jt ma^ be iieutialized b> NaHCO^, 
as reeommfindeU bj Tatum and Parsons b«t the use of the now commercially 
obtainable barbital sodium is moie satisfactorj Barbital sodium is soluble 
1 gm in 6 c e of distilled natei The bisie dose of barbital is 0 25 gm , of 
barbital sodium it is 0 3 gm 

Pkeno'baihxtal or Lunnnul is almost insoluble in watei It uiaj be ueu 
tralized in N/2 NaOII Tins sodium salt is approximately one half as soluble 
03 barbital sodium The dose for dogs is fiom 0 12 gm to 0 14 f,m pei 1 g > or 
about one half the baibital sodium dose \o ad^antagc could be detected ni 
Its use On the coiitnn it is tionblesoim to piepiie and is markedly moie 
toxie 

Iso amyl ethyl hat hitu7u acid oi hm/fal is difSeultly soluble in watei 
The sodium salt is moie soluble tlnn bin bital sodium but its pieparifion is 
tedious and the solution is uiist ible flu mnmf'icturcis lecommend 0 05 gm 
per kg Tins dose may be incieased to «<hTnt igc 

Calcium ethyl isopiopyl hai bit mate oi Ipnd is quite difllculth soluble m 
watei Its use 13 limited theiefoie to pm os idmnnstntioii The disadvan 
tagea of this method ln\e been ponitid out iboic V dosige of 015 gm per 
kg 18 suitable 

Thus these substaiiees 711 hue disnh7/nag<s not possessed b'v bazbital 
sodium Excepting those cases wheie snni'al is desned these deii\ati\cs base 
no adtantages over barbital sodium is ni amstbetjc for most experniientil 
studies such as those upon seeietion and leflex ution 

SUMMARY 

1 The details aie ynen for adiniinstPiiii^ baibital sodium to nnmals for 
anesthesia per os mtiainusculaih intrapeiitonealh and mtrjAenousl} 

2 The advantages and disad'antage'* th sc methods aie pointed out 

3 Barbital sodium is moie suifible foi imsthesia fbau barbital 

4 Luminal, Amytal and Ipral ha\e dis7d\ mtages but uo advantages over 
barbital sodium for anesthesia Suitable dosages are lecorded 

We wish to express our thanks to Piofessoi CaiJson for man> nnaluable 
suggestions 

RCrcncNfE"' 
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THE DEMONSTRATION OF BACTERIOPHAGE IN OLD STOOL 

CULTURES^ 


By Gordon M Kmne, Albany, N Y 

TVTUMEROUS attempts have been made to demonstiate the piesence of bac 
teiiophage in so-called "noimal” eultuies, BaiV m 1921, succeeded 
m isolating bactenophage fiom old bioth cultmes of thiee stiams of B dijs 
enteiiae Plexnei, and latei from nme strains of B clysentenae Shiga by e\ 
hausting the bioth medium with lepeated moculation and centiifugalization 
Otto, Muntei, and Winkler®* ■* and Weinberg and Aznai®* ° followed this early 
1 epoi t with similai observations of bacteriophage obtained from stock strains 
Latei investigations by many woikeis, including Seiffeit,’' Jotten,® Monteiro,® 
Pondman,®“ Gildemeister and Heizberg,^^ Flu,'® Reicheit,“ Burgei-s and 
Bachmann,^® and Kuttnei^® and Mallmann'^ in this countiy, failed to reveal 
the piesence of bactenophage in laboratoiy baeteiial stiams except m a verj 
few exceptional instances AVith regard to those cidtuies fiom which bacterio 
phage was isolated, many of the investigators agree with Twoit'® who, m his 
original aiticle descnbing the lytie phenomenon, lepoided that the lytic sub 
stance might be produced spontaneously m bacteiial cultures, whereas others 
believe with d’Heielle^® that these cxdtuies were contaminated with bacterio 
phage at the time of isolation 

The methods which were used most generally by previous workers in 
seeking to isolate bactenophage from the cultures, were either a comparatively 
long period of incubation (ten days to six months) or a inocess based on the 
Buchner zymase extraction method — ^tiituiation -with sand and subsequent 
extraction undei pressure The long-continued incubation, however, would 
be apt to obscure any bactenophage that might have been present, for it is 
generally conceded that bacteria finally become resistant to the lytic action 
and may then destroy the bactenophage To quote from d’Heielle,*® p 19 , 
“A bactenophage, then, becomes attenuated during the same process wbic 
leads to an acquisition of resistance by the bacterium Even a bactenopban® 
of maximum virulence may be ‘overcome ’ ” Recently, Shwartzman aa 
shown that prolonged standing in the incubator weakens the lytic pnncip , 
even in the absence of bacteria Since it may well be that the failure of tri ^ 
ration and extraction of the bactenal cell is due to the fact that the y 
substance is nonnallv present in an inactive fonu, the following expernueii 
studies v\eie undei taken 

Expel imental Woik — In investigating oui stock cultures, it 
to adopt the same technic that is used in testing stool filtrates for ac 
phage All the media employed were adjusted to Ph 7 8 

*From the Division of Laboratories and Research New York BacterIoI(>' 

Presented in abstract before the American Association of Fatholog s 
^ists April 14-1*5 3927 Rochester N Y 
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BACTERIOPHAGE 
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Method — ^Agai slants weie luoculated with the culture undei investiga 
tion and mcubated at 37° C foi fiom five to seven hours The gioivth wai 
washed down ivith 2 c e of steiiie beef -infusion bioth and fiom 0 05 to 0 2 c c 
of the suspension veie inoculated into 10 e c of beef infusion broth to yield a 
slight tuibidity, 0 05 c e of this lattei suspension weie spread on an agar 
plate After fioni eighteen to tweuty-foui houis’ incubation, the tube and 
plate were examined foi evidences of lysis If there was any indication of 
Ijsis, the contents of the tube were filteied through a Berkefeld candle and 
0 5 c c were inoculated into a fiesh suspension of the bacteria and the pioce 
dure repeated 



Fis 1 — B dysenteiiae lit Deseit No 114 D Ljtic nitrate cliluteJ 10 

By this method, lytic substance was obseived m 14 of 21 cultures studied 
(see Table I) distiibuted as follows 

CulUiies Studied No Found Lyhc 

2 B coll 1 

3 B typhostiis 1 

7 B dyscntciiae (hit Deseit) 

6 B dijsentei lae (Shiga) ^ 

1 B dysentenae (Flexnei) ^ 

2 Staphylococcus 

Of the eultuies found to be lytic, bacteiiophage was isolated 
bemg identified bv the ehaiactexistie tiansmissibility m senes an ° 
of plaques The other three eultuies, namely, the Plexner stiam aii^^ spread 
stiains of staphylococci, gave such evidences of Ij'sis as steri e p a 
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liom sliglitlj^ till bid suspensions, colonies becoming tianspaient and foiiuatioa 
of plaques, but to date no success has followed attempts to obtam sis in series 
The isolation of baeteiiophage was not always successlul on the first 
test, it was lather the exception to find the culture lytic at the start llaii) 
times, neither the tubes noi the plates would show any signs ot lysis Some 
times, the tube would be deal and the jilate show perfectly confluent gioutli, 
then again, the tube was veiy cloudy and the plate showed scant growth or 
plaques ^ In many instances, duplicate tubes and plates, inoculated at the 
same time from the same baeteiial suspension, gave these opposite extremes 
of growth, one tube and plate being sterile, whereas the other set showed 
normal gioAvth This variation in the lytic manifestations of the eultuies is 



Fig 4 — B dysenlenae Jit Deseit No 114 U/1 L%tic flltiate diluted 10 


very evident in the protocol included heieiii, gmng observations of the tu es 
and plates inoculated vith the bacteria only, over a period of a few mon is^ 
The Ivtic filtrates obtained from tlie eultuies iveie subjected to 
and plating in order to study the plaques so obtained It ivas fouu ^ 
the seven strains of B dysentei lae Mt Deseit jvhen plated with their homo o^^^^ 
filtrates, gave both a large tj'pe of plaque (3 to 3 5 mm diameter), an ] 

t>pe of plaque (about 1 mm diameter) , the B iyphosus strain also ‘ 
two sizes of plaques one about 1 mm in diameter, the other, a scaieej > 
“pm-point” plaque Only small plaques (about 1 mm diameter) nor 

•The latter phenonitnon was sometimes found to he a case of others 

organisms in the presence of high concentration of haeteriophage ^ bacteriopa s 

obsened this was noticed verj often partlcularlj In fn-md that usualllf", 

for estimating its strength and to obtam Individual plaques It was foum 
from eighteen to twentv-foui hours Incubation the 10-^ and 10 _ ing the tubM jatc 

while the others showed little growth or were Pe'^^otlj sterile B\ o Mcurred in i 

from three to four houis Incubation however It was found that ns 
higher concentrations 








1080 THE JOURNAL OP LABORATORY AND CLINIC VL MEDICINE 

PUOTOCOL 1 


B dysenierwe Mt Desert (114 Ej,) 

Spontaneous Appearance and Disappearance op Letic Activity 
(Incubation Period Tm entyt Pour Hours) 


DATE 

TUBE 

PLATE 

DATE 

TUBE 

PLATE 

1927 



1927 



1/20 

4+ 

4 transparent 

2/14 

4+ 

Scattered growth 



colonies 

2/15 

4+ 

Confluent growth 


- 

Confluent giowtli 

2/18 

34 

Confluent growth 

1/24 

- 

Confluent giowtli 

3/1 

- 

Confluent growtli 

1/20 

4+ 

Alauj plaques 

3/9 

34- 

45 large plaques 


- 

Confluent giowth 



3 small plaques 


4+ 

Sterile 

3/10 

+ 

7 large plaques 

1/26 

- 

Confluent growth 

3/12 

- 

Confluent growth 

2/1 

- 

Confluent giouth 

3/14 

- 

2 large plaques 

2/2 

4+ 

Hanj plaques 


- 

Confluent growth 


- 

Confluent giouth 

3/15 

- 

70 small plaques 

2/3 

- 

Confluent giouth 



4 large plaques 

2/10 

4+ 

4 laiee plaques 


4+ 

100 small plaques 




I 3/18 


12 large plaques 


lamed fioin llie B coh and the two Shiga stiams undei the same conditions 
(Figs 1 to 12) These lesults seemed to indicate two distinct lytic inedi 
anisms opeiatmg in some baeteiia In oidei to piove the independence of 



Fig- 7 — B coh communis No 186 Ljtic filtrate diluted 16 


n 4.1 Aff TDcsGrt 

the two mechanisms, the laige and small placpies 11 om tne 1 
were fished and replated sepaiatelj Yi'ith the homologous stiain 
served that the laige plaques gave use to only laige plaques an 
nlaques to small ones'' Moieovei, the filtiates eontainiiig Ijsm 

will 

^hls Is true onl> ^hen the strain itself Is not at the l>tic threshol 


later 
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bmall plaques weie actne against some species on ivliicli the lysm, identified 
bv the laige plaques, had no effect The separate entity of each of the t\io 
lytic mechanisms opeiating spontaneously in the Mt Desert strains studied 
is, therefore, established Furtheimore, the identity of the large plaques 
and of the small plaques obtained fiom each of the seven ilt Desert strains 
characterizes the lytic manifestations as inheiited piocesses lathei than due 
to chance contamination with foreign parasites 

One of the Mt Deseit stiains used in this study, had, in the courae of 
another experiment, been fished every six months from a single colony dur 
mg the five-yeai period fioiii 1^20 to 1925, and the fishing used to continue 
the strain D’Herelle has found that this pioceduie with cultuies either 
artificially or naturally containing bacteriophage will eliminate the bacterio 



Piff 10 — B dyscntetiae Shiga No 114 V/1 Lytic nitrate diluted 10 


phage fiom the strain except in very laie cases It was thought 
theiefoie, that the above culture rvould either be free of lytic 
tirely or that one of the bacteriophagic types (lepiesented by either 
plaque or the small plaque) would have been remoied Examination 
culture, howevei, designated as 114 showed that the ten colony iso^^ 
had eliminated neither the lytic properties of the culture as a " 
either one of the lytic mechanisms actire in the strain before colon! 

A study of the agglutmability of the cultures from which bac eri 
was isolated gave results contrary to the view commonly expresse 
literature with regard to the agglutination of lytic cultures 
“contaminated” with bacteriophage) D’Herelle’“ states, on 
“the bacteria of contaminated strains are but slightly or not a ^ j]j ,3 

able by a specific antiserum,” and recently, Hadley’ has con 
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statement The agglutination of all oui cultures, however, was normal (see 
Table I) with only one exception The coirelation of agglutmabihty 
bacteiiophagic phenomena may perhaps have been overemphasized Bactena 
fleshly isolated from human infections aie often practically magglutmable 
Metchinkolf and Bordet^^ found that bacteiial strains showing normal aggluti 
nation became magglutmable by lemammg with leucocytes. Bauson* has 
reported consideiable vaiiation m the agglutmability of identical strains of 
bactena grown m different media Many similar instances of the effect of 
controlled environmental changes on the agglutination of bacteria hare been 
demonstrated In view of these observations, magglutinability is not neces 
saiily an accurate enter ion of the presence of bacteriophage m bacterial 
strains 


DISCUSSION 

It has been d’Heielle’s contention that stock cultures in which bacteno 
phage has been found were contaminated by the iiltiavinis when onginallv 
isolated The accumulation of observations, however, seems to indicate that 
the lytic state may occur spontaneously at a eeitain stage in the metabolism 
of the organisms Boidet^° and Lisbonne and Carrere^° found that B coli 
strains became lytic spontaneously and as quickly became “normal” again 
Hadley°^ found that B pyocyaneus suddenly became lytic after having grown 
normally thi ough mani genei ations Bagger^® m a i eeent studs of the entero 
coccus mentions that one of his stiams “which pieviously had manv times 
been inoculated m the same mannei ” suddenly gave nse to extensive bacteno 
phagous activity The observations on the cultures lecoided m this paper 
reveal not only spontaneous appeaiance and disappearance of bacteriophagic 
action m bacterial cultures, but also an extreme variation m the lytic activiti 
of bacteria from the same agar slant inoculated m duplicate into broth medium 
and immediately spiead on agai In the latter instance, it was noted that 
one agar surface was completely steiile after twentj^-foui hour’s, while le 
othei showed perfectly confluent gioivth It is difdcult to coiicene that suci 
a phenomenon depends on the chance circumstance that one agai surface 
had been spread with bacteria for the most part contaminated ivith a 
parasite, ivhereas the bacteria spiead on the other agar surface had een 
entirely free of the parasite It is more likely that the phenomenon is re^ 
lated to other spontaneous dissociations, now widely recognized, oceurrmn 
constantly among the yanous bacterial species , 

The apparent hereditai’y chaiacter of the bacteriophage races o am^ 
spontaneous!}'’ from the lytic cultures is yery striking It is genera 
ceded that, although the size of the plaques may be made to vary 
ing the environmental conditions, nevertheless, under the same con 1 1 
plaque, when fished and plated ivith fresh culture, wdl deielop 
of the same size This has been found to be trae for both the ^plaque 
small Mt Desert plaques It must be thought, therefore, that a 
represents a definite lytic mechanism (B) as compared to that me 
(b) de^ eloping small plaques Since plaques of two different sizes 
on the plates of the lytic IMt Desert stiaiiis and of the Ivtic 
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strains, ^\e ha\e experimental eiiileiice of the presence of at least two dis 
tinct lytic inecliauisiiis in some bacteiial cells This presence of more than 
one bacteriophage race in a single strain readily explains the phenomenon 
observed by Seiffert^'* that the de\elopment of resistance to one lytic agent 
might be accompanied by a newU acquired sensitneuess to another He, and 
latei Buimet reasoned there must be more than one Ij tic ferment present, 
and this I have found to be the case 

Hadlej,^* in 1924, found that a l>tic filtrate of the “small” strain only, 
actmg on Shiga gave onl> small plaques whereas a Ijtic filtrate of the “large” 
strain ga-ve both large and small plaques He suggests that the exciting cause 
is susceptible of independent \ariatioD and compares the phenomenon with 
his nonlytic and lytie pyocyaneus colonies the first giving rise to nonlytic 
colonies onl> the second to both Ijtic and nonljtic colonies In my expen 
meats in which the large and small plaques of the ilt Desert culture were 
fished and repHted sepaiatelj, it was usuallv possible to obtain each one to 
the exclusion of the othei but occasionalh one or more of the senes would • 
show a mixture of plaques Inasmuch as the control plates also gave plaques, 
separately or mixed spasmodically the occasional appearance of both types 
on a plate to which only one type plaque was fished is evidence merely that 
the culture itself was approaching the Ivtic threshold when it would spon 
taneously produce bacteriophage and that the stimulus applied to one lytic 
mechanism by the filtrate added was suflSeient to discharge another also 
Only small plaques were found in the two Shiga cultures giving bacterio 
phage spontaneously, this v\ould seem to indicate tint the mechaiusm (b) 
m the Shiga bacillus is easilv set off m Hadlev s case bv tlie mere operation 
of another nieclnnism (B) 

SUMMARY 

Previous investigations of old stock cultures Jiave demonstrated bacterio 
phage in only a small percentage of cases possibly due to the methods em 
ployed ‘When the technic used m examining stool filtrates for bacteriophage 
was applied to stock cultures lytic substance was observed in 14 of 21 cultures 
studied Typical bacteriophage as identified by transniissibihty in series 
and formation of plaques was obtained from 11 of the 14 lytic cultures 
namely, 1 B colt, 1 B Ujphosu% 2 B dysenteiiae Shiga and 7 B dysenteriae 
Jit Desert strains Tubes and plates inoculated witli the bacteria only, over a 
period of a few montlis varied from complete lysis to normal” growth In 
ome instances duplicate tubes and plates inoculated at the same time from 
the same bacterial suspensions gave these opposite extremes This spon 
taneous appearance and disappearaiiee of bactenophagic action in tliese cul 
tures associates the lytic phenomenon with other spontaneous microbic vana 
tions The 7 B dijsentcnac Jit Deseit strains gave both large plaques (3 to 
3 5 mm diameter) and small plaques (about 1 nim diameter) indicating the 
presence of at least two distinct lytic mechanisms characterized as inherited 
processes rather than as chance contaminations with foreign parasites One 
of the Mt Desert strains was fished from isolated colonies ten times over a 
period of five years but this procedure failed to eliminate either the lytic 
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piopeity of tke culture as a whole, oi either one of the lytic mecliaiiisms 
active in the stiam befoie colony isolation Although d’llerelle states that 
“the bacteria of contaminated stiains aie but slightly oi not at all agglutm 
able by a specific antiseium,” the agglutmability of the cultures contauuiig 
bacteiiophage uas normal ivith only one exception 
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A COMPARISON OP 10,000 WASSERMANN AND KiVHN TESTS RUN 
IN PARALLEL* 


By Lawrence D Thompson M D ano Elsa Ebel, St Louis, Mo 

S INCE the introduction of a flotculation test foi the diagnosis of syphilis 
by Kahn^ several jears ago se\era] articles ha\e appeared m the Iitera 
tore comparing the ad\antages or disadvantages of this test with those of the 
Wassermann reaction A bibliographi of the most impoitant contributions 
IS appended to this report 

Although mam articles have been published on this subject we feel 
justified in presenting the results of tins senes of tests because we believe 
that our figures portraj a companson of the two tests more accurately than 
the majority of the previous reports Mam have reported mere percentages 
of the agreement and disagreement between the two tests Such figures are 
based on the total number of tests run and do not take into consideration the 
presence or absence of svphihs in the patients whose seia aie tested These 
reports have shown an approximate agreement between the two tests in 88 to 
96 per cent of the tests run In the reniaming 4 to 12 per cent about one half, 
or 2 to 6 per cent, of the tests have shown a positive Wassermann and a 
negative Kahn and a like numbei hne shown a negative Wassennaun and i 
positive Kahn There have also been i miinber of reports m which a careful 
clinical analysis has been made Such repoits naturallj give more accurate 
information regarding the two tests m the presence of svphihs but in these 
reports also the peieentages are based on the total number of tests run 

Houghton, Hunter and Cajigas,^ in a comprehensive report of a large 
senes of tests have presented the most convincing arguments for the adop 
tiOE of the Kahn test m place of the Wassermmn test Ihev conclude that 
the Kahn test la more sensitive than the M isserminn test in all stages 
syphilis but more particularlj so in cases of primarj s>philis and in treated 
cases In view of the manj technical advantages of the Kahn test and its 
equal reliability with the "W asseiniann test they recommend the adoption of 
the Kahn test in place of the Wassermann test 

The other side of the question has been presented quite adequately bv 
ICilduffe’ who points out a number of real dangers and disadvantages of the 
Kahn test He mentions the relative difficultv in securing a satisfactor> Kahn 
antigen and the necessity of frequent titration of the antigen He also em 
phasizes tlie importance of having the Kahn test conducted only bj a thor 
oughly trained and competent techiiieiau 

TECHNIC 

The following Wassermann technic is used m this laboratory Tw o anti 
gens are used, one being a simple alcoholic beef heart extract antigen, and 

FYom the Department of Internal Medicine VVa hlng-ton UnUcrsIti School of Me Heine 
ana Bamea Hospital 

Heeel\ed for publication Vprll 30 19 7 
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the othei being the same antigen to which cholesteiol (0 6 pei cent) has been 
added A 5 per cent snspension of sheep cells is used and the hemol}tic s\s 
tern IS titrated befoie each test The amount of serum used is 01 cc The 
tests with the cholesteiolized antigen undergo a one-houx watei-bath fixation 
while the tests with the alcoholic antigen aie subjected to a foiu-houi ice box 
fixation We believe that such technic makes the two antigens about equalh 
sensitive The Kahn test is run stiietly in accordance with the instructions 
given by Kahn ^ The same cholesterolized antigen is used foi both the Was 
sermann and Kahn tests and the Kahn tests aie lead aftei a period of fifteen 
to eighteen hours’ incubation at 37 5° C 

Table I* 

A Comparison of 10,000 Wassermann vnd Kahn Tests Kun in Parallel. The Pee 
CENTAOES Based on the Total Number op Tests Bun 


WASSERMAN AND KAHN AGREE THROUGHOUT 

+H-f 616% 

■H+ 016 

•H- 017 

+ 0 13 6 62 

69 60 76 22 


WASSERMVNN AND KAHN AGREE QUALITATIVELY BUT DIFFER QUANTITATIVELY 


Kahn More Sensitive — 

W C equals K both stronger than W A 9 33 

W A equals K both stronger than W C 0 19 

K stronger than either antigen of W 6 11 

Wassernann More Sensitive — 

W A equals W C both stronger than K 0 33 

W C stronger than either W A or K 1 05 

W A stronger than either W 0 or K 0 24 

Wassermann and Kahn Show Complete Discrepancy — 

K pos \V neg 3 33 

W pos K neg 3 20 


15 63 


162 


17 23 


6 53 


100 00 


•This table is similar to the many tables alreaclj m the IlteiAture and of 

centages of agreement and disagreement between the two tests based on the toiai 
tests In the series AVe found a complete quantitative agreement in P „ ninntltathe 

tests In 17 25 per cent of the tests there was a qualitative agreement but *1 test 

difference Of these differing quantitatively 15 61 per cent vveie In croups "O 

and only 1 62 per cent in favor of the Wassermann test Combining the i s ^ the 

found a qualitative agreement in 93 47 per cent of the tests run In b as pe 
tests there was a complete discrepancy between the AVasserraann and (.nnt gave a 

3 33 per cent gave a negative AVassermann and a positive Kahn and 3 - P 
positive AVassermann and a negative Kahn 


Table lit 

Clinical ANjVlysis of Tests Showing an Absolute Discrepancy 053 Cvses^ 


K pos AV neg 
W pos K neg 


undetermined syphiliti c nonsyphilitic 
^ 9 ^26i 63 

2 199 119 

il 460“ 


tot^ 

"l33 

320 

'653' 


tThis table is an attempt to show the results of a clinical ^aljs dtslsnaf^ 

gave an absolute discrepancj between the A\'’assermann and K;mn 1®®" „ deflnitc hlslo ' 

as syphilitic those cases which either presented clinical ? [jeen altvieii 

of having had a chancre or a prevlousl} frankly the clinical 

treatment The cases designated as nonsj phllltic neither piesente subsequent t 

syphilis nor gave a history suggesting syphilis and 9^ not free from the U 

re\ealed a negatUe serology "'■Va nHmit that such a dhision is n 


revealed a negative serology AVe admit that such a diKlsion is n of svphllD 

of error but it does give as accurate information regarding eleven in "hlcn 

possible to secure Of the 653 cases coming under tnls group ^ere w ^j^^jotermined. 
clinical anal>sis was impossible so we ha\e designated these cas 


WASSERJI-INN AND KAHN TESTS 


1089 


DISCUSSION 

The test nhieh gives the moie accurate loformatiou regarding the pres 
ence or absence of sjplulis in the patient whose serum is tested is the test 
nhich Hill be adopted eventuaUj Figures based on the total number of tests 
run will lary Hith the numhei of negative tests in the senes For this reason 
percentages, to be of -value must be based on the reaction of the tests in a 
series of sera from syphilitic patients Furthermore a test nhich is so sensi 
tne that it gnes a reaction in the absence of sjphilis is almost as objection 
able as one nhieh fails to reveal sjphilis uhen present It is our opinion that 
such procedures as a prolonged icebox fixation mav verj well increase the 
sensitivity of the Wasserniann reaction bejond the point of specificity This 
danger is not so apparent nith the Kahn test The ability of the average 
practitioner to interpret conectlv the results of the Wassennaim test ui 


Tabi e III 

COMPARISON OP THE WASSERMAW A^D KAUN TESTS IN 2347 SVPHlLITIC SERA 


Total sera 2847 K Keg in J99 Folurc of Kahn = 8 0 per cent 

Total eera 2847 W Neg in 2C1 Failure of Wasa s:; 9 1 per cent 


COMPARISON OP rTASSERilVNV JLND hAUK TESTS WITH EEOARD TO 'PVESE POSITITES^' 
percentages based on number of known false reactions (Table II) and 
total number of positive reactions 

Po? Kalm reactions 2720 False pos 03 Falsely pos 2 3 per cent 

PoS Wass reactions 2707 False pos Falsely pos 4 4 percent 


•This table shows a comparison of the two tests with sera froin syphilitic patients -Wc 
are ossumlnff that the ee-* <!era (Table 1) where ne feond quanUtatlve offreenient with po«Imc 
reactions are all from sjphllitlc patients. Ho also assume that the 1* 5 sera (Table i) 
which showed only a Qualitative agreement but a^ain all positive reactions are from syphilitic 
patients. We know from analysis that the 460 era (Table 11) of the complete dlsorepfnci 
group aie from syphilitic patients The sum of these srroups make a total of 847 syphilitic 

Such a comparison demonstrates without a doubt that neither test Is infaUible and ^at 
the error with either test is actuallj mucli creater Mian other reports have Indicated The 
I^hn test however is deflniteij more dependable wh re there is the question of diagnosis 
The table also Indicates that each test will give an appreciable number of false positive reac 
tlons but here also the Kahn test appears to be <I finitely n ore reliable 


sera which gives only a partial leaction is variable The laboratorj man who 
conducts the tests is able, no doubt to interpret his results according to the 
technic which he has employed, but it must be remembered that the general 
practitioner maj attach an entirely different significance to the reaction A 
glance through the literature will readily reveal the fact that some laboratory 
men consider a one or two plus reaction, with only one antigen, lu the AVas 
serraann test as a positive and significant test while othei men consider such 
a reaction as a negati\e test A partial reaction with the Kahn test is more 
uniformly interpreted as being significant 

As has been pointed out by luldufte’ the Kahn test is surrounded by far 
too many pitfalls to be safei\ employed as an office procedure bj the general 
practitioner A source of error winch has not been emphasized in the litera 
ture 13 the comparative thermolabilitv of the Kahn reaction This fact mates 
the inactivation of the serum a procedure which must be conducted most care 
fully and at the lowest temperature possible 

It will be noted that in the 32 per cent of the tests (Table I) where the 
Kahn apparently failed, sjphilis was present in only 1 99 per cent and two of 
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tlie cases were “undetermined ” This indicated that the Kahn actually failed 
in less than 2 per cent of the tests run Eeasoning in a similai manner, m the 
3 33 pel cent where the Wassermann apparently failed, syphilis was present 
111 2 6 pel cent with nine cases “ undetennined ” So the Wasseimann failed 
in at least 2 6 per cent of the total number of tests lun 


Table IV 

Analysis of Absolute Discrepancies — 653 Cases = 6 53 Per Cent op Tests Kuv 






number 


KNOWN 



K 

"W c 

TV A. 

OP 

TOTAL 

FALSE 

TOTAL 





CASES 


REACTIONS 


K pos W neg 

++++ 

- 

- 

8 


1 



+++ 

- 

— 

30 


4 



++ 

— 

— 

235 


43 



+ 

- 

- 

60 

333 

15 

C3 

TV pos K neg 

- 

++++ 

++++ 

10 


4 


W C equals "W A 

- 

+++ 

+++ 

5 


1 



— 

++ 

++ 

7 





- 

+ 

+ 

28 50 


10 17 


W C stronger 

- 

++++ 

- 

6 


1 


than W A 

- 

+++ 

++ 

3 


0 




+ "f +■ 


7 


1 



- 

+ + + 

— 

8 


2 



- 

•f* + 

+ 

14 


3 



- 

++ 


52 


18 



- 

+ 


136 226 


63 88 


"W A stronger 

- 

++ 

++++ 

6 


3 


than W C 

- 

+ 

++++ 

7 


3 



- 

- 

+++-I- 

8 


3 



- 

++ 

+++ 

3 


0 



- 

+ 

+++ 

4 


0 



- 

- 

+++ 

5 


1 



- 

+ 

++ 

8 


3 




— 


2 

1 44 

320 

1 

0 U 

119 






653 

. 

132 


Kej to Tables 

K = Kahn Neg = Negative 

W = Wassermann Pos Positive 

W A = Wassermann alcoholic 

W C — Wassermann cholesterol jj 

This table gives a more detailed picture of the group of cases 
In those sera which showed a complete discrepancy the degiee of leactlon oeiwe 

tests is shown The degree of the false positive tests is also shown occurreJ 

It is signiflcant to note that the complete discrepancies between The 

for the most part in sera reacting vveaklj with either one oi the other ivsi 
positive reactions with both tests also occurred for the most part in weaKiy re 


CONCLUSIONS 

1 The Kahn test fails to detect syphilis in 6 9 per cent of cases 

2 The Wassermann test fails to detect syphilis in 9 1 per cent of 

3 In the diagnosis of syphilis the Wassermann and Kahn tests 
preferably be lun in parallel 

4 The Kahn test is more specific than the Wassermann test 
when compared ivitli the Wassermann technic as used in this labora 
that technic is sensitive enough to give leactions beyond the pom 
ificity ) 
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LABORATORY METHODS 


THE DETERMINATION OF FIBRIN IN BLOOD PLASMA' 


B-i Joseph CHA^DLER, Ph D , Boston, Mass 


I N the fall of 1925 I undertook a senes of chemical studies of the blood 
duimg piegnancy Among the constituents of which the concentration 
was to be detei mined, was fibiiii While the concentiatioii of fibiin in blood 
has been detei mined foi a long tune, it is only within a compaiatively fen 
\eais that methods which oftei a leasonable degiee of speed, accuracy and 
economy of mateiial have been available Some of the eailiei methods liaie 
been deseiibed by Meek,^ who as late as 1912 deteimined fibiin by nhippiug 
a measuied quantity of whole blood, giiiidmg, washing -with natei and so 
dium chlonde solution until the wash liquoi was bmiet tiee, filteiiug oft the 
fibiin, and, aftei washing with alcohol and ethei, diyiiig and neighing diiectl) 
Within the past five jeais seveial excellent methods have been pub 
lished In most eases oxalate or citiate plasma has been used, which, after 
dilution with sodium chloride solution, is lecalcified, allowed to clot, the 
fibiin lemoved, ivashed and either clued and weighed oi the nitiogen deter 
mined by some modification of the Kjeldahl method A leview of twehe 
typical methods is given by Stailingei - Cullen and Van Slvke,“ and Hone 
use the Kjeldahl method, while Giam,^ and Postei and Whipple' piefei the 
giavimetric method The lefiaetometiic method has been applied to the 
detennination of fibiin in blood by Winter nitz," Leendeit/ and Giomelshi, 
and Leendeitz'* An eailier method in which the smallest lolunie of iiiagne 
Slum sulphate plasma which mil coagulate when mixed with a definite \o 
ume of fresh seium, is that proposed by Wohlgemuth 

Wu^^ has lecently proposed a veiy ingenious procedure One c c o o\ 
alate plasma is diluted with 28 c c of 0 8 pei cent sodium chlonde solution, 
lecalcified with Ice of 2 5 per cent calcium chlonde solution and the iiiixtur 
allowed to clot foi tweiiti minutes , the clot is loosened by gentle shaking mi 
pouied on a div filtei The fibiin is lenioved by mndnig on a fine o 
rod, dried with filtei papei and placed in a 15 e c graduated centrifuge u 
Poui c c of 1 pei cent sodium hv dioxide solution aie added and tlm mix 
heated in a boiling watei bath until the fibnn is disintegiated ^ ^'pjtred' 
10 c c of watei are added and mixed thoroughly and the inixtuie 
The deal supeinatant liquid is poured into a 25 c e xoluinetiic 
of 5 per cent sulphiiiic acid 0 5 c c phenol leagent and 3 c c ot - pef 
sodium caibonate solution aie added, and aftei making up 
letting stand foi fifteen minutes the coloi is compaied mth that o 
ard tyiosine solution 

•From the Evair! MemorlTl and Boston Uniaersitj School of Medicine 
ReceUed for publication Feb 10 1927 
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Wu’s metliod seemed to ollci the three ad\ lutages of accuracy, rapidity 
md economy of material, aud uas adopted tentatively for the im estigation 
The results obtained, howevei were not ontirelj satisfactory There was a 
strong tendency foi a white precipitate to fom duuug the fifteen mmutes' 
internal of standing prior to the eoloi comparison The color also seemed 
to %ary somewhat with the time of heating with the sodium hjdroxide, and 
this difficulty could not be avoided easih as the heating must be continued 
until the fibrin is eompleteh disintegrated 

Fmalh this method was modified with satisfaetcij lesults The method 
of isolation of the fibiin suggested b> Wu was letamed, but for his color 
imetnc metliod, the determination ot the nitrogen m the precipitated fibrin 
by a modification of the Folin miciokjeldahl method was substituted Results 
from duplicate determinations on tlie same plasma sample gaae good agree 
raent as is shown in Table I 


1 Wit t- 1 

Vet EE t£*\T 0> DIPLKXTL DeTFI UIN \TI0NS 


NO 

NAME 

PFn CENT 

I*L VSMl 

FIBRIN 

cwssmrmoN 



I 

II 

Mnn 


1 

B. M 

0 271^t 

0 27»% 

02.4'^ 

Normal 

2 

A G 

0 26’7o 

0 263% 

0 2«. % 

Normal 

3 

E T 

0 3D9% 

0 377% 

0 38H% 

Normal 

4 

L H. 

0 2o47e 

0 243% 

0 2407 

Normal 

5 

E Bj 

0 250<fc 

0,^3% 

0 ■> ) >% 

Nonuftl 

8 

£ Bu 

0 234fe 

0 217%> 

0 2 - 6 %. 

Normal 

7 

F K 

0 313% 

0 313% 

0 1 % 

N oraxal 

S 

L 8 


0243% 

U 240f 

Normal 

9 

L 8 

0 128% 

0 r2% 

0 1 , j% 

Mousitruatton 

10 

L S 

0 233% 

0 241% 

0 2.^7% 

Normal 

11 

L S 

0 211 % 

0 200% 

0 208% 

Meustruattoii 

12 

E W 

0 274% 

0 277% 


Normal 

13 

E W 

0 233% 

0 23j% 

0’>34% 

Meii‘;truatJon 

14 

B P 

0 308% 

0 300% 

03047 

Menstruation 

15 

0 c 

0 377% 

0 52% 

0 <>>% 

Pregnauej normal 

18 

I B 

0 380% 

0 404% 

o,>9r7 

Prcgnincx nornnl 

27 

M B 

0 403% 

0 4al% 

0 4j0% 

PiOfjnano nornnl 

18 

E C 

0 490% 

0 400% 

0 400% 

Preafiiancx uoriuaJ 

19 

B B 

0 43o% 

0 438% 

0 43“% 

Pregnano normal 

20 

E H 

0 346% 

0 3425’' 

0 >44% 

Preguanej normal 

21 

A. BeC 

0 383% 

0 398% 

O30o<y 

Pregnanej normal 

22 

E S 

0 255% 

0 243% 

0'»49% 

Prpginncj normal 

21 

D 

0o93% 

0 400% 

030i% 

Prognancx normal second month 

24 

A D 

0181% 

0 188% 

0 lSv .7 

Pregnancy normal fourth month 

2 u 

A D 

0 411% 

0 406% 

0 400% 

Pregnancy normal fifth month 

26 

A D* 

041i% 

0 401% 

0 409^* 

PregnancT normal sexenth montli 

27 

E a 

0 434% 

0 474% 

0 4 >4% 

Pregnancy hiTicrtensioa 

23 

L E 

0 447% 

0 494% 

04/1% 

Pregnnnej lo-portcnsiou 

‘>9 

F D 

0 472% 

0 463% 

0 470% 

Frcgnnucy to\emia 

ao 

C Bt 

0 413% 

0 421% 

0 410% 

Pregnancy thyrotoxicosis 

ai 

L V 

0 875% 

0 088% 

0 932% 

Prcgnnncj po*?! cesarean phlebitis 

32 

H W 

0 494% 

0 461% 

04/S% 

Pregnanej, placenta previa 

a. 

E G 

0 502%. 

0 486% 

04047 , 

Pregnancy placenta previa 

34 

F G 

0 420% 

0 411% 

0 417% 

Pregnancy fourth month psychosis 

35 

Is T 

0 032% 

0 619% 

0 625% 

Pregnanej eclampsia 

30 

C P 

0 644% 

0 644% 

0 644% 

Pregnancy eclampsia 

37 

M P 

0 632% 

06/3% 

0 6o3% 

Pregnano gastrointestinal 

38 

ifr 8 

0 137% 

0 140% 

0 10% 

Band’s di«ca<o 

39 

Mr S 

0 131% 

0 337% 

0134% 

Banti’s di ease 


Thirl \alue 0 J00% 
tThirU Value 0 
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Experiment showed that, with noimal bloods at least, clotting ivas com 
plete in thiity minutes as evidenced in Table II This is also stated to be the 
ease by Postei and Whipple ° 


Table II 

Effect of Varying Clotting Time Values in Per Cent Plasma Fibrin 

Time in Minutes 


NAME 


30 

60 

120 

180 

240 

MINUTES 

F 

1 

0 3M 

0 300 

0 308 

0 274 

0 300 



2 

0^18 

0 290 

0 305 

0 300 




Mean 

0 316 

0 295 

0 307 

0 287 

0 300 


0 

1 

0 266 

0 267 

0 264 

0 266 

0 266 



2 

0 265 

0 265 

0 265 

0 257 

0 263 



Mean 

0 206 

0 266 

0 265 

0 262 

0 264 


W 

1 

0 283 

0 262 

0 268 

0 276 

0 267 



2 

0 273 

0 261 

0 265 

0 286 




Mean 

0 278 

0 262 

0 267 

0 281 

0 267 



In the case of only one plasma sample has clottmg failed to take place, 
and in this case the mixtuie lemained entirely liquid after several hours 
standing and the addition of calcium chloiide a second time 

If it weie the universal custom to use the Kjeldahl method for the deter 
nunatiou of fibrin, it would seem logical to evpiess results as fibrin nitrogen 
lather than as fibrin But in view of the large number of published results 
obtained by gravimetrie methods and the continued use of this procedure, it 
has seemed best to tabulate lesults as fibrin The fibiin values have been 
obtained by multiplying the nitrogen values by 6 25 While Hammarsteii 
gives the percentage of nitrogen in horse fibrin as 16 91 per cent, which would 


give a factor of 5 91, in the absence of any recent study of the nitrogen per 
eentage of human fibiin, it has seemed best to employ the conventional fac 
toi 6 25 

It IS the custom of many workers to calculate the fibim concentration on 
the basis of whole blood, the corpuscle-plasma ratio being detei mined by the 
hematociit method In my opinion, such calculations aie of questionable ac 
curacy While in one papei'“ it is stated that it is possible to express a 
plasma from between the corpuscles by centrifuging at 3000 B P 
thirty minutes, it would seem that this statement is open to question In 
opinion it IS much better to express the fibrin concentration m terras 
plasma All results in this paper, therefore, are expressed as per cent p asm 
fibrin, that is, grams of fibrin (fibrin nitrogen x 6 25) per 100 cc of p asm 


DETAILS OP PROCEDURE 

Blood IS drawn from the vein by means of a syringe and 
once into a bottle previously prepared with the reqiuied quantity 
lithium or potassium oxalate by measuiing into it that volume of a » an 
solution of the oxalate required to furnish 1 mg of the lithium sa t oi 
of the potassium salt per c c of blood Water is expelled by drjnio^^^^^^ 
o\en After addition ot the blood, a iiibbei stopper is inserted shaking 

and the contents shaken thoroughly but not ^'lolent]’v , as vio en 
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sometimes causes lakiug, this tends to contammate the fibrin uith corpuscle 
protem and s^^e results abo\e the true \aUie The blood is now centrifuged 
for twenty to thirty minutes at about 2000 R P M and the plasma carefullj 
drawn off with a medicine dropper ujth a fine tip into another centrifuge tube 
It IS much more satisfactory to remote the plasma in tins manner than to 
attempt to measure uith a pipette direeth from the centrifuge tube contain 
ing both plasma and corpuscles 

One cc of clear plasma is meisiired with a calibrated OstwaldFolin 
pipette into a 25 x 200 mm test tube 2S c c of 08 per ceut NaCl and 1 c c of 
2 5 per cent CaClj are added and the contents mixed ind allowed to stand for 
at least thirty minutes At tht end of that time a lather firm jelly should be 
formed The jelly is loosened b\ inelimng and rotating the tube and the 
contents poured upon a filter whieh has pieMouslv been moistened with 08 
per cent NaCl and attached to the hinnel A glass rod diawn out to a diam 
eter of approximately 15 mm and pointed is introduLcd and by rotating 
the rod slowly the fibnn is collected qii nititotneK on the end of the rod as 
a firmly adhering mass The fihun is washed with distilled water from a 
wash bottle, dried with filtei pap^r caiefulU r<mo\ed from the rod by means 
of filter paper and introduced into a 25 200 mm P\res tube graduated at 

50 cc One cc of the concentrated digestion mixture of Polm* (100 cc 
concentrated HaSO^, 300 c c 81 per cent H 10^ lO c c "i per cent CuSO^ 5H 0) 
13 added, the mixture heated genth "Oh 'i micro I unsen burner until the 
fibrin IS dissolved, then more strongU until the tube is filled with white fumes 
when a small watch glass is placed oxer the mouth of the tube and the heat 
ing continued for thirty seconds after the eonttnts of tlie tube haxe become 
a light bluish shade w ith no trace of browm Vf tt 1 cooling for tw 0 minutes dis 
tilled water is added to approsiinateh 40 ec the contents of the tube stirred 
with a long glass rod to bieak up an> mass ot silica tonned and the rod rinsed 
with distilled water When the confeiifs of the tube haie cooled to room 
temperature the volume is made up to oO c c with distilled watei and thor 
oughly mixed The contents of the tube sre now poured into a 50 c c con 
ical centrifuge tube and centrifuged until the silic'i is ill precipitated and 
the supernatant liquid entirelx clear which usiialh requiies from twenty to 
thirty minutes Twenty fixe tc of the clear supernatant liquid are pipetted 
into a 50 cc volumetric fiasl la cc of the iNessIer s solution described by 
Polm and Wip“ are added and the contents made up to xolume mixed and 
compared in a eolorimetei with a standaid amnioniuin sulphate solution tlie 
standard being set at 20 0 ram A 05 mg nitiogen standard is used which is 
prepared by measuring 5 c e of the standard ammonium sulphate solution 
described by Polin and Wu« (0 4716 gm dry C P {NHJ &0, per liter) into 
a 100 cc measuring flask, diluting xxith 60 c c distilled x\ator adding 1 cc 
of the concentrated digestion mixture and nesslenzing with 30 cc Nessler's 
solution If perfeired the silica may be remoxed bx filtering through a 
Muncktell OB or other similar retentive filter into a 100 c c xolumetric 


, The dlircation enrnot be carriwl out ucce sfullj with the dilute dljre tlon mixture used 
In the N P N method of Folln an I XX u a» the flbrln loe not Jl-woh e rea Hlj In this mixture 
and durim; the heatinK bceomea disintegrated and la apt to be spattered on the si l^s of the 
Wbe to ^hkh Jt adheres ftrmlj 
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flask, ivasliing to a volume of about 60 c c , and nessleiizmg with 10 c c 
Nessler’s solution In eithei case the calculation is made as follows 

Per cent plasma fibiin = gm fibim per 100 cc Plasma = 
Standard Eeading . _ „ 

Sample KeadTng >= “5x625 

While the agreement between duplicate determinations is good, it is 
always advisable to cany out tivo deteimmations on each sample of plasma 
and use the mean value This can be done with 5 c c of whole blood 


SUMMARY 

Details have been given of a method for the determination ot fibrin m 
blood plasma which lequiies only a small volume of blood and w’hicli is be 
heved to offei a satisf acton degi-ee of both ease and aceuiacy 
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A DEVICE FOR THE DILUTION OP ANTIGEN IN THE KAHN 
PRECIPITATION TEST® 


By Herbert Silvette, Richmond, Virginia 


TT IS someivhat difficult without expeiience to dilute the antigen witi sa m 
J- in the Kahn Test without loss of fluid by splashing and without the 
tion of cholesteiin crystals on account of too slow mixing The dence lere 
described may be used with the confidence that the dilution will be coue 

made, without either of the abo\e faults ti e first 

The device is made from an ordinaiy test tube, size 15 x 150 nun ' 
step in the piocedure is to blow a hole in the wall of the tube at a poin 
2 or 3 cm from the closed end This is done by heating the wall ° rubber 
point Avith a hot flame and bloiving shaiply into the othei en wi ^ 
bulb (Fig 1 ) A little furthei application of the flame finis i^ o 
nieelv Then the othei end of the tube is drawn out slightly an en ^ 
upw ards, so that the mouth of the tube now points in the same rec 

♦From the Pathological Laboratorj Johnston-WilUs Hospital 
Recelied for publication March 2, 1927 
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opemug (Pig 2) Finally, the ■wail of the tube is heated red hot at a point 
mid’naj bet^ween the closed end and the neck and on the opposite aide of the 
tube from the hole The tube is quioklj pressed doivn upon the sharp edge of 
a warmed three eoraered file so that a partition is formed nithin the tube (Pig 
3) By -varying the height of this partition the tube maj be made to dilute 
1, 2, or even 3 ce of antigen 

In using, an amount of antigen is placed into eompaitment A through the 
hole, and an amount of saline (as determined b> titration) is gently run down 



the nedc into B The tube is then shaxph tilted so that the saline inins into the 
antigen compartment, and immediatclj the tube is locked back and fortli a few 
limes, thus insuring complete mi\ni„ of the contents \Vlien the hole is cor 
reetly placed, there will be no danger of the antigen dilution splaslimg through 
The apparatus must, of course bo both clean and drj before using This may be 
accomplished by rinsing the tube first with water then with alcohol, and allow 
ing It to dram over night 

The antigen dilution after standing maj be pipetted directh from the tube 
(Pig 4), or the contents may be emptied into a standard antigen dilution tube 



note on urine preservatives* 

T® sc;: mZ a.e su™„a.,.d b. Beta 

development of moufds orSSroS;"'” decomposition anil Ihe 

aveiage conditions consideiable peiiods of time under 

physical. ‘heCat oTSSStS rorZmST”"'''''^ "* 

3 It should be leadily soluble 

of the tiine^^'”^^^ inteifeie to any maiked extent with the noimal leaction 

“5 It should be a sohd 
6 Its cost should be leasonable ” 

AVe have conducted the seaif>h 

smee eailv m 1995 nf fi, ^ preseivative at varjaiig uitenals 

have tried bone acid borav leported by Behre and Nuhlfaerg iie 

benzoate and uiofiv witii ’ i uene, thymol, resorcinol, salicylic acid, sodium 
be neceia; to tepmt: “> » -U 

and combinations we have hmd follow' *“*"““* 

experimental 

Oul tests iveie nnflf> nr, on 

unpreseiwed snecimpnc i specimens at incubator temperatme, 

used as eontiols Th <^0JiIaining weU-knoivn pieservatnes were 

coloi and se^lnt w ! daily foi several dajs, and the odor, 
plates The snpm ^ Occasionally cultures weie made on blood agar 
scopicalh nheipip"^^!^ centiifuged and sediments examined nucro- 

pool presenmtin!f^ f hquid, was one of the fii-st substances tiied Tins gaie 
Onl\ about or. 7,^ excellent preservation when combined vith boric acid f 

two substanep^ mlhgrams of each were necessaiy It was discarded because the 
two substances could not be combined in tablet foim 

boric opul ^ solid, showed good preservation when combined vath 

was diseaided ^ ebghtl^ soluble and leaves a sediment of its oiui it 

f V 0 pheiioZ, and seveial othei aiomatie nitio compounds neie tried and 
found nnsatisfactorj- foi vaiious reasons 

E'ctenslon'^InsUtute* N paper was done at the LaboratorLs of tin. 

^ v'n*addit°o'nar'’"'^^*^°" 1 1327 

picric acid sugar°'determination'^ Interferes with the Benedict 

°n as reported b> Behre and Muhlberg 

lODS 
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Benzoic aad alone was found to be inadequate in preserving action, al 
though supenoi to sodium benzoate 

Sodium bisulphite aroused our mteiest foi some time as it met all requiie 
meats m the incubator tests The lume was somewhat bleached but was other 
wise uninterfered mth and was promptly sterilized In routine use, howevei 
uiines were not preserved due to the oxidation of bisulphite to sulphate when 
exposed to the air It therefore had to be discarded 

Chinosol* was found to be one of the most satisfacton preservatnes that 
we have tried About 20 mg onh are necessary for a 30 e e specimen It 
colors the unne slightly but does not interfere with an\ of the routine tests 

Several mercurj compounds and >anous other substances tried b> us did 
not give sufBcientl> promising results to be worth mentioning 

Besamcthylenamiiie — Since the papoi of Behre and Mulilberg wc ha\e 
turned our attention to hexamethjlenjmine and share their opinion that it is 
of all tned the most satisfaeton Thei adnsed combining powdered hexa 
methylcnamine with salicylic acid in the piopoilion of 3 to 2 50 rag of such 
intimate mixture were then added to each 10 ce of urine This would be the 
equivalent of 90 mg of hexamethjlenamine to 60 mg of sahe\iic acid for the 
preservation of a 30 oc specimen The chief objection to the piesenative 
advocated by Bchie and Muhibeig was then mabilitv to put their mixture 
m tablet fornn AVe made such an attempt and likewise failed due to the 
extreme bulkiness and lightness of salicvlic icid As a substitute for salicylic 
acid therefore we turned to icetil salici lie u id wliioh li is quite different ph>sical 
propeitics Theoretically it seemed to us fhit this sliould be equal to salicylic 
acid for our purpose as it is more soluble m w itei and in contact with moisture 
decomposes into salicjlic acid and acetm acid Actual test proved this to be 
so as it gav e excellent jn eserv ation w hen added to ni me w ith hexamethv leiiaimne 
in practically the same proportions suggested bv BeJire and Muhlberg for 
hexamethylenanune and salicjlic acid Wc Iiave tested the effect of this com 
bmation on nearly all the vaiious routine tests emplojed todav m unnaljses 
and find that it interferes with onlv one — tlie ferric chloride test for aceto 
acetic acid This test however is made onh oeeasionalh m routine woik (when 
diabetes is suspected), and theie ein be no talsch positive report for this sub 
stance if one tries the effect of heat on the dark color produced and checks the 
result vnth the sodium uitropnisside test foi acetone Although it is well known 
that the ingestion of coal tar products frequenfh causes the appearance of 
copper reducing substances in the unne it has been sliown by Leas* that sucli 
reduction is not due to the presence of the coal tar denvatnes themselves but 
to some excreted substance resulting from then ingestion Sodium sahcjlate 
gave no reduction when added directlj to unne m their experiment The same 
was tine of acet>l sabc>lic acid in o\n tests Attempts to combine hexaincth>l 
enamme and acetvl salicjlic acid in a single compressed tablet likewise resulted 
unsatisfactorily Although this is possible and a good hard tablet is produced 
we found that the proportions of the two ingredients varied due to their dif 
ference in phj'sical properties Purthcrmoic on standing the tablets became 
hvgioscopie and dissolved after a short peiiod of time Finally we decided on 

♦X product manufartured b> Pann Ic Pliirmacal Co~, ti West Street, Ncft VorK X X 
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the piaetical necessity of two tablets, one to contain hexametliylenamme and 
one acetyl-salicylic acid For the preseivation of 30 c c specimens i\e therefore 
make a 100 mg compressed tablet of hexamethyleiiamme and aiiothei such 
tablet containing 50 mg each of aeetyl-sahcj lie acid and potassium iiitiatc, the 
lattei an inert substance used merely for the purpose of facilitating the feed 
mg of the acetyl-salicylic acid into the compressing machine 

COMMENT 

The use of any preservative not in tablet form is time consuimng A1 
though it would have been more desirable to have the preservative in the form 
of a single tablet we find that with a little practice two small tablets can be 
added almost as quickly as a single tablet, one tablet being added simiiltaneoash 
from each hand The substances described above are ideal for use in a tablet 
compressing -machine as they feed regularly and give tablets of exceedmgh urn 
form weight Both tablets go into solution readily The cost is e\tiemelj low 
when compared with that of the various urine preservatives now being marketed 
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THE BLOOD-UKINE DENSITY INDEX^ 


Ba David Polowe, M D , Paterson, N J 


A new mdex, the Blood-Uiine Density Index (B-U DI) is herewit 
described It is intended to serve as a rapid orientation index of t e 
blood-unne density balance Less than ten minutes aie lequired to make ic 
determination in any given ease, the falling drop method of Baiboui an 
Hamilton^ being used 

Only one author, Schmaltz- m 1891, so fai as I have been able to diseoveq 
while determining the influence on blood density folloivnig the iinbibition^o^ 
gieat cpiantities of 0 6 per cent saline, made annotations as to the 
gravity of the excieted mine He may have had some blood nunc cons 
balance m mind but he made no comments on this phase of the matter 

BLOOD DENSIVIETRA ON EXPERIVIEXTAL AXIMALS 

Copeman,^ m 1891, ligated an extiemity on each of four labbits ^ 
density of the blood distal to the ligature was determined Both the 
count and the blood density were increased in three rabbits In t e 
rabbit, the arterial supplv being also shut oft, no change was fouii 
Popel,'' in 1895, woikiiig on dogs, found that the imbibition o vva 
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ers blood deusitv, abstmenco increases it ubde ureteral ligation plus absti 
neuce markedly increases it. 

Barbour and Hamilton, studying emotional anhydremia, ]ia\e shown 
that “• • • excitement ahva>s increases the blood concentration, sometimes 
bj as much as 10 per cent This is well to lemember when dealing with 
needle shy patients 


Table I 


CoPEUAN’S COUPObITE TaBLF OF BloOD DENSrr\ r\ Blt^EASE 


DISEASE 

ADemia chlorosis 
Pcrmcioua 
lAiucocjtheniia 
Gastric ulcer 
Lymphadenoma 
Hemoglohinuna 
Scurvy 
Cardiac 

Diabetes nielhtus 
Cirrhosis of liver 
Acuto Dcphritis 
ChroBie nephritis 
Dremia 

Tuberculous kidney 
Tuberculous pentonitis 
Typhoid fever 
Cerebrospinal meningitis 
Premia 
Chorea 

Rheumatism and hysteria 


COPEMAN 


<3UINKE 

JOIoMOi^T" 


1041- 1043 
1027- 1034 
1048j-10al0 
1038 
1062 

20o03-I0o20 

10495-10520 
10o85 (2 cases) 
10520 
10570 

10345-10000 

1053 

104SO 

10570 


10o30 

10585 


10443 


IC(j08 

1058 (nngma) 
10.49-10 05 
IO40O (hemophilia) 

104/ 1-10487 

10, Oo 


10 . 44 - 1(1021 
10) 0 
10 , 0 , 


BECQUEHAL AND RAPIER 

104oS (mean of 6) 
1036-1049O (5 cases) 


1050-10525 (55 cases) 


Table II 

Blood Density iv Disease 

AOE 

SEX 

DIACSOSl-j 

BLOOD DENSITY 

22 

p 

Tuberculosis puSmimarv 

103G0 

20 

F 

TuberculoHis pulmonar> 

lOloO 

4B 

F 

Tubortulo'in pulmonarv flu inionia uteri 

10560 

35 

F 

Chjiurm 

104o0 

35 

F 

Chlorosi*; 

10440 

62 

P 

Caremoma of stomach 

20390 

34 

P 

Vnemia 

lOoSO (1) 

37 

M 

Mitral stcDosn 

10j/0 

51 

F 

Aortic iQ ufficicuci 

105C0 

57 

F 

Syphilis 

lOolO 

30 

F 

Syphilis 

10o60 

79 

M 

Syphilis old SomJo nmmsinus 

ZOc/20 

73 

F 

Scnilo marasmus 

10o07 

79 

M 

Senile mnrasmu** 

10j20 


From Schmaltz. 


THE CLINICAL blGMPICWCE OP BLOOD DENSIT\ 

This pliase of clinical medicine lias been neglected due possibU to the 
tcohmeal diihoultieb xMtli the older methods Copeman lioHe\ei, did a eon 
siderable amount of uorh along these lines and his eoinposite table of blood 
densitj in disease appears in Table I 

Schmaltz studied the iiiflueiiee of laige quantities of nater the influence 
of food eiercise nami baths menses age and the time of the dai uhen the 
density is determined Table II indicates his findings m diseases He con 
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dudes Ills paper by stating that blood density vanes ivithm narrow limits 
m health and -saiies consideiably under pathologic conditions 

L'vonnet,^' in 1892, cites Llojul Jones’ findings in nephritis, the blood 
density in parenchymatous nephiitis bemg 1031, in intei-stitial nephritis 10G2 
to 1012 A diffeiential diagnosis between cardiacs and nephiitics is su^' 
gested in that the blood density on cardiacs is about 10591, in nephritics 1051C 
Bender and Polo we, in a senes of eight spinal anesthesias, ha\e found 
that with the fall in blood tension that follows the administration of the spinal 

Table III* 


Blood Density and Blood Tension ddking Spinal Anesthesia f 


BP 

TIME V ir 

BD 

TENSION 

F VLLING 

BLOOD 

TiaiE 

STANDARD 

BLOOD DE.NaIT\ 

9 57 


104/73 

17 7 

18 6 

lOoGO 

10 03 

10 05 

88/64 

20 4 


10533 


10 09 


21 9 


10520 

10 14 

10 16 

S4/b2 

21 7 

18 5 

10531 


10 25 


23 0 


10511 

10 28 

10 29 

84/60 

20 8 


10527 

10 35 

10 36 

84/64 

20 9 

18 4 

10520 

10 45 

10 46 

86/64 

20 6 


10529 


10 57 


20 5 


10530 

10 58 

10 59 

154/92 

20 4 


10o31 

11 06 

11 07 

182/98 

19 9 


10535 

11 08 

Operation ended 






♦Bender and Polowc^ 

tCase 1 Octobei 1 1926 Female aged flft> Vaginal lepair Control (prior to open 
tion) B P 172/78 B D 10552 

anesthetic theie is a coneomitaut fall in blood density Table III illustrates 
one such case, it bemg noted that as the patient begins to react fioni the 
anesthesia the use ni blood tension is followed by an increase ui blood den 
sity Further data is to be collected on this phase of blood densimetrj an 
Avill be published in another paper 

JIETHODS FOR DETERMINING BLOOD DENSITY 

Thiee principle methods foi determining blood density hai'e been 
ployed These are (a) tlie pycnometei method, flask oi capillai}» the a e^ 
bemg used by Schmaltz, (b) peimitting a drop of blood to tall into a 
knoAvn density, a technic used bv Uammerslilag, Copeman, and more recen 
by Kirkpatiick and Klmg,® (c) the falling drop method of 
Hamilton Avho state “Pi mciple A drop of blood (oi other body lu 
definite size is leleased beloiv the surface of a nonmiscible mixture 
ot fall depends on its density, which can be easily calculated as soon 
rate of fall of a similai drop of standard solution of knonn deiisitj 
undei identical conditions) is available foi comparison ” Pur 
apparatus, material, and pioeeduie the reader is referred to the recen 
lications of Barboui and Hamilton ^ ® 

THE BLOOD-URINE DENSITY INDEX 

The densiH of the blood is detennincd bj tlie falling drop ni 
Baibonr and Hamilton The density of the urine is detei mined m 
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way, or by uimometer, immediatelj before oi after that of the blood is deter 
mined 

The calculation of the blood urine densitj index (B U Dll is made by 
taking the values to the light of the decimal point the blood value being divided 
by the urine value Example BD =- 1060 UD -= 1020 then 60/20 — 3 whicli 
IS tlie blood uime density index (B U DI) 

NORMVL VVLUES 

Normal Blood Densities — Pift> two obser\ ations, b> the method proposed 
in this pajier, on ten normal cases are reported in Table V TJiese lalues are 
in fair agreement with tliose of Bamberger (cited by Ljoimet) and Schmaltz 
Normal blood densities lange between 1050 and 1060, aie higlier in males, and 
higher in the morning than in the aftemoon 

Noimal Vrine Densities — It is impqitant to note the \alucs recorded in 
Table IV foi the age gioups between one da-v and fouiteen -years 


Table IV 

ISoaiiAL Blood Urine DFNsrr-y Indices 


AGE GROUPS 

BLOOD DENSITV 

UlUVE DENVsITY 

B u DI 

1 to 3 da>3 

1000-1080 

1010-10121 

5- 8 

4 to 10 da) a 

1000-1080' 

1004-10081 

8-20 

10 days to 6 too 

1053-10o9* 

1004-10201 

5-15 

<3 TOO to 2 )r 

lQo3-105Q 

1000-]012f 

4-30 

2 jr to S )r 

1050-1000 

1008-10301 

4- 8 

S jr to 14 yr 

1030-1060* 

1012-10201 

3- 5 

14 yr up 

lOoO-lOOO 

1015-lU-^ 

2- 4 


Burton— From Burton Oplts * 
tFrom Holt and Howland 


BLOOD URINE DENSIT\ INDICES IN DISE.\SE 
Thirty lune cases, on whom 63 obscivations were made are repoited 
Fifteen cases of diabetes mellitus aie lecordcd in Table VI Obseivations in 
one case of carcinoma of the bladdei aie recorded in Table VII Fiyc kidnev 
cases are giouped in Table VIII The othei 18 cases are grouped in Table IX 
Cases 8 and 9 (Table VI) were hospital cases Tlie rest in that table 
were clinic patients attending tlie diabetic clinic in the Banicit Jlemonal Hos 
pital Cases 8 and 9 yyei-c carefully dieted and insulin admimsteied when 
indicated Both cases impzovcd and with the improyemcnt tliere was an in 
crease in the B U DI, which is suggestue of the prognostic \aiue of the index 
That normal mine densities maj be associated with gljcosuria is in agreement 
with the findings of Joslin It is also of inteiest to note tliat while the 
BUD indices below 2 occui m about 33 per cent of the obsen ations these 
are not alwajs associated yvith a hioli urine density as nught he expected from 
a prion leasoning Attention is also called to the h>dremic condition of the 
blood as evidenced bj the low blood densities lu 3T per cent of the observations 
Very low indices -weic found in both cases of carcinoma Case 28 was 
diagnosed as benign prostatic hjiiertioplo Concentration and dilution tests 
were run simultaiieouslj with B U DI detciminations The urme densiD 
fiuctuations were compatible with operation The B U DI findings were 
decidedlj against opeiatioii Cjstoscopj was unsatisfactorj Vt operation an 
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Table V 

Normal Blood Densities as Found ba Polowe 


CASE 


ROOM 
TEMP C 


DATE 


AGE SEX 


TIME* 


BLOOD STAND 

FALLIVO TIME DLSSln 






Table VI 
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Table Vn 

Carcinoma, op the Bladder* 


TIME 

ROOM 

TEMP C 

URINE EXCPETED 

URINE DENSITA 

BLOOD DEASITA 

DU HI 

8 30 A M 

24 5 

100 c c 

1020 



0 30 AM 


50 c c 

1024 



10 00 AM 


75 c c 

1026 

10360 

1 33 

10 30 AM 


50 c c 

1025 

10385 

1 51 

n 10 AM 


50 c c 

1027 

10353 

1 31 

n2 00 AM 


90 c c 

1015 



) 12 20 PM 




10382 

2 JO 

2 10 PM 


50 c c 

1020 

10398 

1 09 

4 00 PM 


200 c c 

1014 

10403 

2 Sa 

1 5 20 PM 




10433 


) b 00 PM 


100 c c 

1015 


2 89 

7 45 P M 


50 c c 

1022 

10357 

1 07 

8 00 AM 

12/14 

400 c c 

1024 

10350 

1 40 


•Thl^ renal function test used In A ienna on prostate cases wjs introiluceil In thi 
Lai net t Memoilal Hospital bj Di D H Mendelsohn of the Surgical Division 


Table VIII 

Blood Urine Densita Indices in 5 Kidney Cases* 

CASE dat e age sen BL DN dr DN B U di NPN UN KRYOSCOPY DIAG NOSIS, REMABKS 

23 11/21 35 M 10465 

24 12/6 40 M 10533 

25 11/27 35 M 10374 

12/6 10393 

12/13 10364 

12/22 10305 

2b 12/7 50 F 10288 

12/13 10302 

43 3/8/27 60 M 10286 



020 

2 32 



012 

4 44 

59 

27 

012 

3 12 

48 

24 

024 

1 63 


12/10 

026 

1 40 



Oil 

3 32 



016 

1 80 



020 

1 51 

26 

13 

COO 

4 77 

109 

75 


Poljcjstic kidncjs 
Chr nephritis 
Ac rh fci w ac nepii 


Clinically improTed 
Atroph) rt k conginital 
Ncphrectomj done 
Chr neph , died 3/13/l( 
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extensive carcinoma of the bladder -was found This phase of B U DI de 
terminations is being studied further m the hope that it may be helpful m 
solving the problem of operability m piostate bladder and kidney conditions 
Case 32 (Table IX) ivas admitted as a cardiac with mitral and tricuspid 
lesions, edema, and a pulsating Iner Her B U DI was below 2 This maj 
indicate that B U DI findings in children are of greater significance when below 
the normal than when abo\e it for the prescribed age 


COJIiTENT 

The facts presented here are far too insufficient for one to draw any con 
elusions as to the true clinical value of the Blood Urine Densit> Index At 
present, when this index is used in conjunction mth otlier available cbnical 
and laboratorj facts it appears to help round out the clinical picture Values 
above 4, in adults seem to suggest intnnephritie pathology Values below 2 
point toward a blood uiine imbalance which seems to be piimanly of extra 
nephntic origin AVlien the B U DI ho\ei*s about 1 5 or less malignancy should 
be considered as a possibility 


SUMMABV 

1 A new index, known as the Blood Urine Density Index (B U DI), is 
desenbed 

2 The density of the respective fluids is obtained b> the falling drop 
method of Barbour and Hamilton for blood and b> the same method (or by 
unnometcr as in the cases herein reported) foi urine 

3 Normal indices for adults lie between 2 and 4 For infants and children 
thej range from 3 to 20 

4 Patliologic indices for infants and childien seem to lie below the normal 
for the given age group Pathologic indices foi adults lie below 2 and above 4 
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A CHART FOR READING THE COLOR INDEX OP BLOOD* 
Herbert Silvette, RicinroNO, Virginia 


T he accompanjang chart was devised to make the deteimmation of the 
coloi index ot blood a simple matter This chait is based on the formula, 
coloi index equals peicentage of hemoglobin divided by peiceutage of red 
blood cells Bv locating the hemoglobin percentage on the abscissa and the 
nuinbei ot led blood cells pei cubic inillimetei on the oidmate, the color in 


Color Iwolx Chart 


10 £0 30 AO 50 60 70 ao 90 100 110 

Hemo^obin Reading in Percent 

dex will be tound eithei on one of the oblique lines, 01 at such a 
tween them that the coloi index can be easily and accuiatelj estimate 0^ 
Theie seems to be no such chait as the one above described pie 

present time Bj means of it the color index may be lead 
procednre should be loutine 111 connection mth led blood counts 
globin estimations 


•From the Patholosicsl Laborator> Johnston- 
Kecelted for publication Jan. 21 1327 


■Willis Hospital BlchinonU 


1 Irslnl-i 







A SnrPLIPICATIO^ NOl A MODIPICATIO\ OP THE KOLMER TEST' 


B\ J 13IES B Rucker, Jr A B 51 0 Toledo Oiuo 


S O ilUCII lias been dislied up foi tbt tonsumption of medical re uleis dm 
mg the past five jeai-s conceimiig the standaidization of the Wasser 
mauu test foi sjphihs that it ma^ seem rather presumptuous ou part 
to again stir up the same old hash and attempt to feed it to jou nith the 
same old spoon bj simplj mixing it together a bit more and waiming it o\er 
I know a little too well however from mv own personal experience, that 
30U could not be expected to sw illow such a wanned o\er concoction and 
pietend to relish it 

I am flank to sa^ that I do not intend to urge auj new method foi 
the staudaidization of so impoitaut a test as the Wassennann foi we ha\e 
a perfectly satisfactory one alreadi 5Ve all are agreed by this time that 
the most excellent method worked out b\ Kolmer and his assistants over 
1 period of luau^ years of painstaking eftort has gi\en us a method fai 
superior in its results in eliminating inaccuracies to any which has thus fai 
been deiised 

It has been shown in thousands of tests that its dehcaev in detecting 
exceedingly small amounts of syphilitic antibody in the blood or spinal 
fluid is as great as could be desired without auv tendeuev to err on the 
positue side To attempt to de\ise a method of greatei sensitivit\ than 
that set forth in the Kolmei test would be to condemu mau\ a patient to 
untold anxiety concerning a disease which he ue\er had or if he did have, 
of which he is now fiee so far as is shown b\ the production of s^phlIltlc 
antibodies in the tissues of the body and their cii dilation m the blood stream 
On the other hand if a patient has not 3 syphilitic infection the ex 
ceedingly well balanced technic of the Kolmer test wherein the amount of 
amboceptor is delicately adjusted to the complement used and the amount 
of complement just as delicately adjusted to the amboceptor immediately 
before each senes of tests is run the uegatuit> of the reaction comes out 
strong and clear, without any equnocation and to one who has run a suffi 
cient number of these tests to have learned its perfect reliability there is 
the supreme satisfaction of absolutely knowing that this patients blood is 
free of any luetic taint In other words the Kolmer test picks up all the 
positives of whatsoever degree of which there may have been some doubt 
by any othei test, and is especially valuable in treated cases where the 
physician is anxious to know what, if any progress he is making m freeing 
his patient of the luetie infection but ne-ver, throughout my experience of 
more than four thousand tests has it given a positive reading when the 

Real at the Seventh Annu-vl Session of the Ohio socIet> of Clinical an 1 tfibontoo 
Diagnosis at Columbus Ohio Ma) 1" in'*! 
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family and peisonal liistoiy, thoiouglily delved into, and clinical eiuleuce 
in the patient himself, presented negative findings 

If, then, it is recognized and agreed by a laige inajoiity of dmKal 
pathologists that the Kolmei test is the most leliable complement fixatiou 
test yet devised foi the detection of the syphilitic antibody m the blood or 
spinal fluid, iihy is it, that we do not all adopt it as the standard method of 
peitoiming the complement-fixation test for syphilis m oiu laboratories and 
use it to the exclusion of any other such test as a basis foi lepoitmg our 
lesults in what is still wont to be called the Wassennann test? Or, better 
still, why not lepoit all our results of the complement fixation foi svpliilis. 
as negative oi positive (of whatevei degiee) Kolmei tests, foi Wassermami 
long flouiished in his day, and now deseives a ivell-eained lest? 

Kolmer in his foreword in his articles in the Ameiican Journal of Syphilis 
and otliei publications, u herein he gives the technic of liis standaid test m 
the clearest detail, has stiuek at the loot of the niattei and has gneu us one 
answer to niv question when he says that in his long seal eh toi a standard 
method he has evolved one which although the most accuiate and leliable lu 
its fieedom fiom erior on one side oi the othei, that has yet been ottered, it 
IS stiU moie time-consuming than most of the technics at present m use, aud 
advises those uho aie willing to saeiifiee accuiacy of result to rapiditi of 
peifomianee in seeking a short cut m serologic diagnosis, to scrupuloush 
avoid his test, foi such is not foi them, and will lead only to disappointment 
Another reason, and the mam one I think, that many clinical pathologists 
have not adopted Kolmer ’s modification as the one exclusively used in their 
complement-fixation tests foi syphilis, is not that the result may not be re 
poited foi twenty -four hours after the test has been begun, but that the test 
seems to some, unreasonably complicated with the “set up” of its six tubes 
toi each serum, the antigen contiol, the coipuscle control, and the readni|, 
scale foi each senes This need not gieatly woiiy one, liowevei, iiiabiuuei 
as this becomes comparatively simiile when one has, after some experieuce, 
bcome accustomed to the vaiious details Neveitheless, in view of the at 
that the gieat leliability^ of the Kolmei test had been so stiongh inipresse^ 
upon me by a great deal of personal experience with it in its original oriu 
it occurred to me that if I could simplify the numbei of manipulations o 
test itself, uithout in any yvay modifying its essentials, its adoption 
exclusive complement-fixation test foi syphilis by the smaller hospita s a 
piivate clinical labor atones, yvould be greatly furtheied 

Consequently, in my fiist attempt at simplification, I eliminate tie 
ing scale, after liaMiig used it for some time, and haying found its 
nothing to the interpretation of the reading of my results ^^ly p,, 

the results of the tests themselves without the leading scale s jl,,. 

cisely the same as they veie vith it I had aluay's felt that the settiHo 
scale yvas superfluous in the Kolmer test, inasmuch as it had 
to be based upon a vioiig theoiy of the manner by which of 

to be mteipreted, because, the quautitatne result as legaids le 
positivity' does not depend upon the degiee ot fixation of comp ubildj 

induidual tube dilution of the senim iiiidei exanunation, but upon 
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to determine -whether oi not there is e\en the slightest aiuount of fixation in 
any individual tube dilution in the senes Kolmer specifically states in regard 
to the interpretation of the reaction, that a vay strongly positive reaction is 
indicated when there is pai tial or complete fixation in the first four or all five 
tubes, strongly positive, uhen there is partial or complete fixation m the first 
three tubes, moderately posiUvc, when there is paitxal or complete fixation in 
the first tivo tubes , weal ly positive -when there is pai tial or complete fixation 
in the first tube only, and negative nhen all tubes show complete hemolysis 
Again, in a later paper, in regard to interpretation he sajs When there is 
fixation of any degree in the first four or all five tubes — and so on Therefore 
from these citations we see that m describing the manner of interpretation of 
the test he dwells particularly on the woids paiiial or complete fixation and 
fixation in any degree 

If, then, the degree of fixation in the individual tube is unimportant ac 
cording to Kolmer, why should the test be complicated by consuming additional 
time and labor involved in setting up a leading scale for comparison uhen 
the reading of the results of the test itself depends not at all upon the degree 
of fixation or hemolysis in tlie indindual tube dilution but upon the fact as to 
whether or not fixation has occurred m any degree whatsoever? Personally, 
1 can see no good reason for its retention as a part of the Eolmer Qualitative 
Test, and although I discarded it some three or more years ago I am quite 
satisfied that my results have been as good since that time as they were when 
I was stiU using it This has I feel eliminated quite a good deal of time and 
labor and has considerably simplified the quantitative test 

I worked along for some time without further elisions in the test until one 
day the thought occurred to me that if the first four tubes only or if all 
five tubes, show partial or complete fixation the result is the same — very 
strongly positive Why, then shall I not eliminate the fifth tube ? 

In the several thousands of tests performed I hod never secured fixation 
of any degree in the fifth tube when such fixation was absent in the fourth 
tube, although I had oftentimes secured fixation of some degree in the first 
four tubes, with complete hemolysis in tube five The conclusion naturally to 
be drawn, was that, if fixation occurred in any degree in the first five tubes, 
or if it occurred only in the first four tubes and the fifth tube showed com 
plete hemolysis, the result was the same very strongly positive, therefore 
the use of the fifth tube was superfluous I am not fostering a political ma 
dime in my laboratory, so when one of my heretofore supposedly useful 
workers failed to show cause why he should be retained on the rolls I dis 
missed him— and out went the fifth tube with no modification, so far as I 
could observe, of the delicacy or accuracy of the Kolmer Quantitative Test. 
Of course, if fixation should ever have occurred in the fiftli tube and not in 
the fourth, which has never happened in my hands I could not have re 
ported the result as very strongly positive, but would have felt that mv 
technic had been m error and that such an occurrence deraanded a new set 
up of the serum in question and a repetition of the test 

A third simplification is that step wherein after the second incubation 
has been completed and the results have been read, instead of placing the 
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positive seia in the ice box foi thiee boms to settle, after Mhicli time, tliei 
die taken out and a second reading made, I have for the past ti\o jean 
been placing the positives in the eentiifuge and alloiving them to centntugate 
at bigb speed for tbiee minutes, after wbieb the second leading is made 
This markedly shortens the time employed in the oiigmal test, and gncs uo 
clilfeience in my results, so far as my observation goes The hoiii’s incuba 
tion in the vatei-batb should bemolyze all the cells that aie going to be 
bemolyzed, piovided one’s leagents aie piopeily adjusted as outlined by 
Kolmer, before the test itself is begun 

Unless tbej aie, it is the height of folly to begin the mam test, nith 
the expectation that the results ivill be anything short of disastrous There 
foie it has seemed to me that when one means of precipitating the cells whidi 
have not been bemolyzed, is as good as anothei, the shoitei in point of time, 
should be the one chosen, especially if it tends to lendei the test more prac 
ticable, and foi that leason, moie leadilj adopted as a Staiidaid Quantitative 
Test 

As foi the eoipusele eoutiol and the antigen contiol, it is iiiimatenal 
M'hethei one uses them oi not — just as one chooses With my luiown nega 
ti\e serum and my known positive seium eontiols which I alvajs use in the 
set up of each senes, I do not feel that they aie at all necessary, and I never 
use them 

With moie than 4000 seia I have used the Ko'ner Quantitative Method 
simplified in the inaniiei which has been desciibed, and feel that while the 
method woiked out by Kolmei has been caiefullv adhered to m all it's 
tial points, I hav'e simplified it eonsideiably both in econoiiiv of time and labor 
by cutting out some of the nonessential details, so that it takes veiv httle more 
time than the oldei Wasseimann technic, with its two oi three antigen'., 
it IS fai moie satisfactoiv in its lesults When I get a IColmei, 4, 3, 2, 1’ 

01 a negative now, I teel that it is absolutely light, the last vvoul has cm 
said Wheieas, in using the old Wassennann method, I oftentimes wa-. 
plexed to deteiniine whethei mj' lesult was a 3 plus oi a 2 plus oi a - P ^ 
a 1 plus Now, wuth the Kolmer test so simplified, I am confident vv lei 
state the deg) ee of positivity 

I tritiate my complement and amboceptor in the afteinoon and st “P 
series of tests at the end of the dav just before leaving my lahora 
them in the ice box, and the next day at noon, treat them with 
and sheep cells, and put them in the w'atei-bath foi an houi 
111 the centrifuge foi the positives completes the piocess, and t lev 
to be repoitecl Thus pei formed, it is exceedingh piacticable in niv o^ 
laboiatoryp and I am suie it will be in vouis Tiy it In 
isfaction as to aceuiacv of results, there is no equal to the Ko niei 
tive Test 



A METHOD FOR THE DETERMINATION OP THE COAGULATION TIAIE 
AND RETRACTION TIME OP THE BLOOD* 


Er J W Sooi, MD vvd Theodohc S Moisc, AID New Ha\*ev, Con\ 

^UE object of tins eommwnication is to present a simple eapillan tube method 
A for the determination of the coagulation time of the blood wliicli has the 
ad\antages of utilizing a minimal quantitj of blood and aliens a reading of 
the time of complete retraction of the clot The advantages of the latter 
determination are too obvious to requue anv discussion at the present time 
A discussion of the factors eonceined and the v mous methods of estimat 
ing the coagulation time is also unuecessart as the\ have been veiy thor 
oiighlv levieued m papal's b\ Ilinman and feJaden (1^07) and b\ Cohen 
(1911) The latter author has discussed tlmtv one methods and modifications 
for the deteimmation of the coagulation time of the blood 

Among these methods arc ten in which the blood is diawn irom a small 
puncture wound into capillary tubes The\ are all modifications of one of 
the four follovying methods (1) Ttcroc/Ui The adhesion of fibnn threads to 
a white horsehair after withdrawal fiom the capillan tube indicates the begin 
ning while the completion of coagulation is indicated wlien the coagulum no 
longer adheres to the thread (2) VTrtght \ The nncstigator blows through 
the blood containing capillary tubes at different mtcrvals when the blood 
cannot be dislodged, it is called clotted Otliei stages are designated bv 
the terms * liquid ’ or ‘ clotting ' (3) ViGouan i> The end of the eapilHrj 
tube IS bioken off at different intervals and the first stage of coaguhtion is indi 
cated bj a minute shred stretching between the broken ends Care must be 
taken to keep the bioken ends approximated until the reading is made (4) 
Schultz’s This method utilizes a capillarv tube foui inches long blown out 
mto a number of regulai expansions forming tinv bulbs witli short spaces 
between The tube is filled with blood and it definite intervals a bulb is 
broken off aud shaken, in physiologic salt solution The end point is desig 
Bated as the time when the bulb remains filled with clot and only a few red 
blood cells drop luto tlie solution 

All of these methods have been unsatisfaetorv in Cohen’s hands on ac 
count of their v anable readings He concludes that the most accurate is 
Addis’ modification of Brodie and Russell’s method which requires a special 
instrument and is too intricate and cuiubersouie for general use Among 
the methods that he has reviewed Milian s is the simplest This method con 
aists m allowing a drop of blood to fall upon a glass slide, which is tipped 
^ertlealh at frequent intervals The coagulation time is reid when the drop 
does not change its shape and maintains its convexity of outline Cohen 

Prom ihe Department of SurRer> Tale Unh^rslp School of Medicine 
ReceheJ for publication June 17 
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believes that his own modification of Milian’s method is the best one avail 
able This modification (Cohen’s) consists of apparatus devised to prevent 
evaporation and mamtain a constant temperature and has the disadvantage 
inherent in any method lequiring special appaiatus 

Lee and White (1913) have deseiibed a method foi which they claim the 
advantages of simplicity and leliability In this method 1 cc of blood is 
withdiawn by vena puncture with a small sterile glass syrmge which has 
been rinsed with physiologic saline The needle is removed and the blood 
emptied into a small clean glass tube which has also been iiiised with phjsio 
logic salme The time at which the blood is withdiawm is aceuiately noted 
The tube is rotated endwise every thirty seconds and the end point is read 
at the time at which the blood no longer flows but mamtains its surface con 
toui when the tube is inverted Among the advantages described for this 
method are that the blood is obtamed without contact with the skin or other 
tissue and that a sufficient amount of blood is obtained to study the charac 



ter, coloi and letraction of the clot This method has the disadvan a^ 
lequiiing a vena puncture to obtain the required amount of blood 
The method to be described differs in principle from the older 
tube methods, utilizes a mmimum amount of blood, and affords t e 
tional oppoitunity of studymg the retiactability of the resultant co 


METHOD j 

Prepa) ation of Capillanj Tubes — Glass tubes of pro- 

about 5 mm in diameter are thoroughly cleaned, dried and drawn 

tected from dust Capillary tubes about 0 3 mm m diameter 
and cut into 3 cm lengths These tubes are measured with a 0 3 

only those with an inside diameter varying between 0 2 mm 
are selected 

Drawing the Specimen of Blood — The skin is washed ^adc of 

ether, care being taken to have the area quite dry The piinc lU 
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anffloient depth to give a free flow of several drops of blood The tube is 
held with forceps and filled bj capillary attraction from the first drop of 
blood The tube is placed on a clean glass slide and observed with low 
power magnification using an ocular micrometer 

Oiservahon of the Specimen — The time of the puncture is recorded and 
the following changes are observed (1) A thin opaque line appears between 
the blood and the walls of the tube (average time of occurrence in normal in 
dividuals two minutes and fort> four seconds) There is a gradual appear 
anoe of a serrate outline to the marginal red blood cells and the opaque 
streak becomes wider (average time of oceurrence m normal individuals 
four mmutes and fifteen seconds) (2) The blood begins to retract from the 
wall of the capillary tube This has been taken arbitrarily as the end point 
for the “coagulation time ’ The average time for normal mdividuals is 
eight minutes (3) The retraction proceeds for appronmately thirty five to 
forty five minutes and is best obseived bv adjusting the micrometer so that 
a mark comoides with the retracting clot margin The change is noted at 
frequent intervals The interval from the moment of puncture to the in 
stant at which no further retraetiou occurs is designated the time of complete 
retraction The average retraction time for normal individuals is thirty 
au mmutes 

mscossioN 

The method was dev ised by one of us { J W S ) for use in espenmental 
studies on white rats and has been utiliaed m the clinic in our studies on the 
treatment of purpura hemorrhagica by exposure to the mercurj vapor 
quartz lamp (Sooy and Moise 1926) The procedure has been standardized 
by performing approximately 150 determinations on fiftj normal individuals 
The results are given in the accompanving graphic chart which shows that 
a very large majority of the determinations fall between five and eleven 
minutes for the coagulation time and between twenty five and fortvfive 
minutes for the time of complete retraction The averages for these deter 
mmations are eight and th!rt> six minutes respectivelv The determiuations 
were done at temperatures ranging from 20° to 25" C 

The chief advantages in the method are the utilization of minimal quan 
titles of blood and the opportunit} it affords for observations upon the re 
traotability of the blood clot on the other hand its chief weakness is that 
the raethd requires a certain amount of practice in learning the exact end 
point for determination of the coagulation time 
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A VARIiVBLE FILTER FOR THE mCROSCOPE* 


By Roy F FEEiiSTCR, M D , D P H , Louisville, K\ 

S lides stamed diffeiently often need moie oi less of the red rajs filtered 
out to obtain the best lesults when examining with aitificial hght, but icrv 
few micioscopes aie equipped with any land of filteiing appaiatus except a blue 
glass disc 

The iviitei has tiied a numbei of filteis but the disadvantage of most of 
them is that the amount of blue cannot be vaiied Some time ago he dcMsed 
one which had this desiiable feature It has pioved exceechngly satisfactor\ 
and has tlie added advantage of being veiy simply made 

The filter consists simply of a strip of photogiaphic celluloid film, about 
1% inches ivide bv 3% to 4 inches long, .which is stained heavily with metlqlene 
blue at one end and shades oflf to almost colorless at the other end This strip 
IS slipped undei the iiiig which usually holds the filter disc to the substage 
condensei It can then be moved to the light oi left as desiied, theicby gnmg 
\ ai 1 ing amounts of blue 

Many microscopes, instead of having the hinged img to hold the disc, line 
a slot into whicli it is slipped In this case a wire attachment, like that shouii 
in the accompanying illustration, must be made to hr id the filtei undci tlic 



substage condensei The euived portion of the wuie is slipped into the slot and 
the filtei can be moved to the right oi left 

I obtain large sized films from the x-iay laboiatoi} and lenioie all oi 
the gelatine emulsion by treating wuth hot water The filtei is best coloicd 
w'hen making several at a time, that is, cut off a strip of tlie film about 31, 
inches wide, lay it on the table and w'et the surface witlr a damp cloth Then 
take a small brush arrd apply methylene blue dissolved m wood alcohol, ic 
ginning at one side and gradually worlcing toward the other, carrying the brusi 
from end to end in long sweeping strokes Dip the brush iepeatedlv mto Lc 
methylene blue solution and repeat the operation The wood alcohol ni n=‘ 
strength softens or dissolves the sruface layer of the celluloid and the mothj cne 
blue IS precipitated into the film The gradual decrease in the strength o t ^ 
alcohol, as drluted by the wmter applied in the beginning, uisuics a grm na ^ 
diminished intensity of color After the strip has been stained piopei ' i ^ 
cut into smaller strips about ly^ inches wade The methylene blue gm 
fades, so aU except the filter in use should be put away in the dark 
This filtei makes it possible to have a high degree of 
the usual eye strain Students in pathology heie who have been gm-u 
filters are vastly pleased with the added comfort and the case m distmgun 
structures 

•From the Department oC Bacteriologij and Patholosi of the Lnl\tr U 
School of Medicine 
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CEDAR OIL AS AN AID IN ilNDING PARASITIC OVA IN FECES* 


> 


By Gordoy E Heiv MD Sin Fr\.ncisco Calif 


F ob seveial )eais, at tlie Sau tiancisco Hospital we Iia\e been using^ a 
method in searching stool specimens foi parasitic o\a uhich we feel de 
senes a more widespiead application 

It depends upon the inopeitv of redai oij jn cJanfiing smears of dried 



feces so that lery thick smears nn> be utilized in loolaug for o\a, with greith 
increased probahihtj of finding them 

An extremelj thick smear of the suspected feces is made upon a slide 
and allow ed to drj at room tcniperafnn The thickness of the smear is 

trom the Department of McOlclne ITnlvcrsItj of California McJlcal School 
Kecclsetl for publication June lu 30**“ 
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about fxom five to ten tunes as heavy as ordinarily would be used, aud a fe« 
tiials will show the appioxiniate thickness necessaiy 

Cedar oil is dropped upon the field and covered with a cover glass The 
feces aie lendeied tiansparent and ova are gieatly accentuated by the clear 
background 

The slides may be kept for some time and wa have ova of tuchocephalin 
tnchiuia which are unchanged after thiee years 
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Fis 2 — Dried smear clarlded by cedar oil Backeround much clearer In spite 
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of thlckeeiS 


Fig 1 shows a fresh smear of feces m which a smgle 
found after prolonged search A thick smear clarified with cedar oi 

SIX ova to one field (Pig 2 ) m It ^\he^e 

By this method we have found ova in feces vuthout di c y 
peated search of fresh smears without concentration methods ai 
them and, without doubt it could be used to supplement other gnJ 

methods such as centiifuging or the brine flotation metho ° ^ to 

Barber The simplicity and ease with which ova are revea e s 
advocate the method strongly 
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CLINICAL AND EXPERIMENTAL 

LYMPHOBLASTOMA Lyinphot)lastoma Aspects Concerning Abdominal Lesions Bspe 
dally Their Production of Early Symptoms Minot, O B and Isaacs E Am Jour 
lied Sc , August 192(1, cLmI# No 2 p 157 

Twenty fivo por cent of 477 patients (401 dead 70 living) with lymphoblaatoma, esclu 
ave of lymphatic leucemia, had as their initial symptom ono referable to an abdominal 
lesion Twenty per cent of tho deceased without such imtial symptoms had symptoms ref 
erablo to abdominal disease early m the course of their lUncsi Latd in the disease such 
s^ptoms occurred with very great frequency 

Symptoms due to lymphobla'itoma within the abdomen arc protean and may simulate 
many kinds of disorders They often lead to an incorrect diagnosis but need not necessarily 
do eo if the condition bo recalled and oil facts evaluated properly 

Abdominal and back pom, often mten o pains m the legs and various gastrointestinal 
symptoms may bo prominent early ones Oemtounoary symptoms jaundice signs of inva 
Sion of the pancreas, adrenals, and spinal cord are apt to appear late Eever and skin 
manifestations may occur early and even bo initial when tho chief lesion is in the abdomen 
Pregnancy may run its normal coarse in patients with Imphoblistoraa and is not unusual 
In but 27 per cent of tho 119 cases with initial symptoms referable to abdominal le 
sions, was there enlargement of lympli nodes m the groins early and at this time only 23 
per cent had enlargement of other external nod s 

Casos of this sort occur more often in tho later than the earlier years of hfo, even so, 
cases With early, but not initial symptoms referable to abdominal lymphoblastoma occur par 
ticularly m tho third decade of bfc 

After tho nppearanco of symptom'* referable to an abdominal lesion tho prognosis for 
a long duration of lifo is worse than when such manifestations are absent 

Irradiation of abdominal lesions can alleviato markedly tliese patients’ symptoms It 
has not prolonged definitely, on the average tho duration of disease but probablj occasion 
ally can do so Likewise, rarely the duration of a case may bo extended by a radical sur 
gical operation 

PEEITONITIS MEEOUBOOHEOMB IN Ibe Treatment of Experimental Peritonitis by 
Mercuroebrome — 220 Soluble, Wiles A M. and Haskell C 0 Arch of Surg , May 
102Q, xii, 1080 

A series of experiments upon dogs in which experimental peritonitis was produced by 
incision of the largo bowel Tho animals were treated by the intravenous injection of 5 mg 
of mercurochrome m 1 per cent solution per kilogram body weight. In every instanco in 
which tho animal survived more than twenty four hours this dose was repeated doily until 
death or apparent recovery was mamfest 

Whilo slightly beneficial results were noted in twenty five animals no spectacular effect 
was seen and, in the endeavor to bnng this out a further senes received in addition to the 
mercurochrome, 10 c c of 25 per cent glucose per kilogram 

Tho dextrose treated animals showed a higher mortality than tfaoso treated with mcrcu 
rochromo alone, possibly because the hrpertonic dextrose solution hastened absorption from 
the peritoneal cavity 

Tho authors arc not enthusiastic about tho value of mcrcurochromo in pcntomtis, rccog 
nizing, however, that peritonitis is a toxemia as well as a bactenemia 
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KHEUMATIC PEVEE Elieiunatic Eever An Analytic Study of Three Hundred and 
Ninety-three Cases of Bheuniatic Fever and. Eighty-nine Cases of Chorea, Mackie 
T T Am Jour Aled Sc , August, 1926, clwii. No 2, p 199 

Eheumatie feier in approxunatelj 70 per cent of all cases, irrespective of age, presents 
itself as a chronic disease, characterized bj penods of recurrence of the acute features— 
fever, arthritis and leucocytosis The age of the patient is a higldj important factor in the 
prognosis This is evident from the fact that under the age of fifteen years is found the 
highest incidence of first attacks of caidiac imoheintiit and of liabilitj to recurrence Sen 
ous cardiac involvement occurs in bS per cent of cases irrespective of age Between the 
ages of ten and fifteen v ears approxiiiiatelv 7S 2 per cent of all cases present cndcnce ot 
tins complication in the first attack, and only after the age of tvventj five vears does the in 
Lidcnce of heart disease fall below 50 pci cent in the initial attack of rheumatic fever 

That focal infection plijs a role in the etiologj scenis appaieiit from a comparison of 
its occuirence in tho rheumatic cases, with a senes of 400 nonrheuniatie controls In the 
former group it was found in SO per cent of individuals as against Cb per cent in the latter 
group Tonsillar infection was found to bo more than twice as prevalent in the rheumatic 
fever cases as in 400 nonrhcumatic controls The complete removal of tho tonsils when 
evidence of infection is present, together with appropriate treatment of other foci of infee 
tion seems to reduce but not to remove the incidence of recurrences of rheumatic fever 

The e\pected incidence of recurrences of all ago groups was found to be 71 per cent 
In patients above tho age of twenty jears, at the time of the first attack of rhcnmatic fever, 
it was found to be oS 0 per cent, wlulc below tho age of tvventv the incidence rate was 7S2 
per cent In a general wav, the voungcr tho patient at tho time of tho first attack of rheu 
matisra, the greatci tho probabilitj of recurrences, 91 per cent of all cases having the first 
attack between the fifth and tenth >ear have recurrences of tho acute condition 

Onlj 57 per cent of tho first recurrences were found to develop vvithm a period of four 
years following the first attack of rheumatic fever This would seem to be a ver) important 
factor in analyzing tho true worth of anj therapeutic or prophjlactic attack upon the probem 
of rheumatism 

DIABETES Constitutional and Hereditary Traits in Diabetes, Boracb, J J 
Med Sc , August, 1926, clwii, No 2, p 243 

A correlation of observations upon 350 cases 
Nutritional History Recorded at four periods 
A At maturity — 21 jears 100 cases, weight normal 

B MaMnium weight and age at which attained between the age of 21 and t e 
diabetes was discovered, tho average weight increase was 59 5 pounds 
C Tho time when weight began to dimmish 
D The weight at the beginning of treatment 
For the series, 90 per cent were obese 

Dietetic Histoiy A history of overeating was found in only 20 per cent 
Height and fVciqht No chaiacteristie deviation from normal, other than eicess 
deposits, was encountered , 

Complexion I,ight comple\ion is \erv characteristic and an element m the 
picture of the typical case of diabetes overm"' 

Hirsuties and SI in The typical diabetic is light complexioned, has a scant c 
of hair over the body, and the skin is abnormally smooth anoiomas, 

The thj roid gland is frcquentlj involved and skin lesions, such as papi om , 
xanthomatous placques, and diffuse brownish pigmentations are not mfrequen 

Hereditai-y Tendency A definite familial history was to become 

If it cannot be said that an individual having these stigmata is pre es i gtrikiB? 
diabetic, these observations do justifj us in saying that in diabetes timy gnjoerme dis 
comcidence We look upon the stature, obesity, coloring, lesions of t e s as m 

turbances, family lustory of diabetes and the other findings to which we 
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dicatiDg constitutioual disturbances, wbicli make an individual diabetic They seem inti 
matdy concerned in tbo cause and the effect of the diieaso Vn mdiMdual trho presents 
these findings, is the kind of an individual who develops diabetes 

OHOLEEA INrANTtJM Upper Bespiratory Infection as a Cause of Cholera Infantum, 
Jeans B C and rioyd M li Jour Am lied Assn, JuJj 24 1920 Ixxxvu, 220 
Observations of the authors lead them to believe that there is a relationship between 
jpper respiratory infection and a ebmral picture corresponding to what has been described 
under the term cholera infantum In recent veara all patients presenting this clinical picture 
who have como under their ob‘!ervatJoa ha^c had either mastoiditis or paranasal sinusitis or 
both as tho apparent underlying cau o of their disturbance The infection is seldom obvious, 
while the gastromteatiual avmptoms are usually prominent The estabhshment of adequate 
drainago from tho aito of infection brings about prompt and compJeto recover) 

INSULIN Blood Sugar Content and Insulin Treatment of Uermatoses Simon F Arch 
f Verdauungskr, 1926, xxxvii, ^61 

According to tho author a marked increase in blood ugar value occurs m psoriasis and 
in fnrnnculosis In eases of psoriasis higJier lalues are said to be noted in males than in 
females, while in furunculosis the incroaso is declared to \an withm somewhat narrow limits 
Blood sugar valuo is said to exhibit an increase lo the majontj of cases of eczema, and 
to vary witliin wider limits Highest iilues w<r4 encountered m relapses aud m chrome 
casts, and relatively high values in eczema m dnbete« mtl)itu«» 

Insulin treatment of tiicse dermatomes nhnh arc accompanied b) increase m blood 
sugar value, is declared to lead first to a temporan lurrease and httr to a decrease in blood 
sugar value Thus, it is pointed out pninlos prcicnted and predisposition of tho skin to 
injuries duo to activity of bacteria is dimimshod 

Simon IS of tho opinion tliat insulin ma^ through it<i increase in the 'ilkolinitj of tho 
blood exert a faiorablo effect upon many di eases of the skin 

BILIBUBIN The Formation of Bilirubin Mann, F O Sheard C and Ballman J L 
Jlinn ared , ilaj 1926 227 

Tho investigations of the authors lead tUcw. to conclude that bilirubin is formed from 
hemoglobin and that hcimtm. appears as an intermodiatc product m tho formation of 
bilmibiu from hemoglobin 

measles Measles Prophylaxis Use of Blood from Convalescents la a School Epl 
demic Townsend J H Boston AEcd and feurg Jour Maj 13 19'^C csciv No 19, 
p 869 

Tho use of proph) lactic measures in an epidemic of 03 cases of measles in a board 
ing chool of 400 hoys is described 

In a do'^ago of 20 cc the blood from on adult who had measles twent) jears pro- 
\iou8ly seemed to haxe no effect either m preventing or modifjiiig tho dis*.a-v 

Blood from conxalcsccnts m a dosa„o of 9 cc of nhole blood cc scrum) had 

httlo or no effect m preventing jnfcetiou but influeuccd marl ediv the course of tho dis 
easo when it was given before tlio end of the first uccL of tho incubation period 

Thirty tno cases who received couxalescint Wood at least ciaht dnjs before the do 
volopment of the rash showed an average duration of tho febrile penod of 3 66 days, 
whereas 21 bojs who received no mocuHlioa slioued an average duration of the febnlo 
penod of Gio dajs 

Tho average maximum temperature of the 3- who reev.i\vd convale'^cent blood at least 
eight aa)3 before tho dcxclopmcwt of the rash was 102o F whereas tho a\crage maximum 
tcmpcraturo of the 21 who I'eceived no inoculation was lO” F 

Tho avemgo sta) m the mfirmaia of the moeulatod bo^a was 91 da)s whereas the 
average staj of tho control group was 13 0 da)s 
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No complications whateier occurred in the inoculated group of 32, whereas m the 
control group of 21 there was one case of bronchopneumonia, one of otitis media, one of 
frontal sinusitis, and one of external otitis 

The mild character of the disease in many of the boys who received inoculations was 
veiy striking 

The inoculations had no lU efiects whatever 

Beneficial effects were obtained whether the blood was administered as late as 6 
Jays after exposure or as early as twelve days before the probable date of mfection 


THYBOID BISEASB Calcemla and Glycemia in Thyroid Diseases with Increased Basal 
Metabolism, Waldorp, O P, and Trelles, B A. Kov boo Argentina de BioL, 
December, 1925, i, 7f)2 

The following conclusions are drawn from a study of twenty six cases 

1 Hypocalcemia occurred in all cases with a basal metabolism above normal 

2 There was no absolute parallelism between the calcemia and the basal metabolism. 

3 In half of eighteen cases the blood sugar was mcreased 


HEMOPHILIA Blood Clotting Studies In Hemophilia, Mills, C A. Am Jour Physiol, 

May, 1926, Ixxvi, No 3, p 632 

Very fresh serum, obtained by clotting hemophiliac plasma ivith tissue fibrmogen, is 
found to contain a rich supply of active thrombin, but no prothrombin capable of activa 
tion of cephalin. 

This thrombin very rapidly disappears from such serum, and at no tune m the aging 
process can any new thrombin be produced by cephalm such as wo see m normal sernm. 

Cephabn in one case actually delays, and in the otlier case only very slightly aceeler 
ates the clotting of recalcifled licmophibac citrate plasma This together with its inabih^ 
to act on hemophiliac serum, leads us to believe that the fault lies m some fashion m the 
prothrombin factor 

There is found no increase in the antithrombin of hemophiliac blood or serum. 

Protein sensitization and local skin reaction in a hemophiliac generates a norm I 
reactmg prothrombm in the blood and increasing the cephalm effect on the plasma an 
serum . 

Tissue fibrinogen clots such blood equally well whether normal prothrombm be ptesen 
or absent, confirming our views as to the two independent clottmg processes 

Witte peptone preserves the thrombin of hemophiliac serum and enables cep 
exert its characteristic action 


DIABETES Necropsy Bindings in Diabetes, Wilder, B M Southern Med Jour, Apnb 
1926, XIX, No 4, p 241 

An analysis is presented of the pathologic conditions found m a group of ^ 
fatal cases of diabetes Diabetes was solely and directly responsible for 
cases, death in the remainder being due to degenerative complications or to e 
quences of operations Necropsy was performed in fifty eight cases Pancreabe 

Gallstones were found m sixteen of the fifty eight cases at necropsy 
stones were found in three cases Sclerosis of the kidneys occurred m four een 
and chronic diffuse nephritis in four of the 

Arteriosclerosis of considerable degree occurred m nearly all cases when 
patient exceeded forty years ^tb a 

Gangrene accounted for fourteen of the eighty one deaths and was assoc^^^ ^ 
high degree of coronary sclerosis and myocardial damage in 75 per cent o 
the heart was examined at necropsy m the senes 

A very high incidence of advanced coronary sclerosis was fibrosis 

as a whole (seventeen cases among fifty eight), associated usually wi 

of the myocardium „.,.hmed In two of them 

In four cases exophthalmic goiter and diabetes were com 
the pancreas revealed bttle or no anatomic abnormabty 
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H)dropic degeneration was not recognized but marked fatty changes m the islands 
occurred m eleven eases 

In soveral eases representing the most severe and intensive instances of diabetes in 
tho senes, the pancreatic lesions were trivial On the other hand severe pancreatic lesions 
were frequently found m eases of rtlativelj mild diabetes m whicli death was duo to 
degenerative complications 

A paraileliem between the degree of parenchymatous changes and tho intensity of 
ihe climcal symptoms of diabetes docs not exist The explanation of the cause of diabetes 
must involve considerations such as heredity of predisposition and abilitv of cells other 
than thoso of tho pancreas to elaborate maulin 

SMALLPOX The Blood in Smallpox During a Recent Epidemic Zkeda K Arch lot 
lied , May, 1920 xwvu, COO 
An analysis of 250 examinations of 200 case 

The blood of smallpox shows characteristic findings which if propcrlj interpreted are 
of definite diagnostic and prognostic value 

The earlier the rise of the platelets the sumcr the approach of tho desiccation period 
prognosticating a shorter course of the disease 

A definite leucopcnia during the maculopapulni indicate^ as a rule a mild 

discrete form A progressive leucocvtosia with an rarlv hif,li polynucleosis predicts a severe 
form The higher the values tho more probable the fot il outcome 

Tho early appearance of normobla ts ba ^plnlie sliprlini; and polychromatoplulia 
without evident anemia, is an unfavoiaUc sign It invarmbh me ms the purpunc form 
of smallpox 

Condeasation and fragmentation of mature ku<*oc\te$ are found onlv in the purpuric 
form of smallpox They appear comparativeh larJv m the primarv tvpc of purpunc small 
pox and aro usually accompanied bj patholo,,ic n* rmoblnsts bn«oj>luhp stippling iiid polj 
chromatophiha, withoot visible anemia 

A rapidly progressive, absolute hniphoovtosi i a c mstant char'ictori^tic of purpunc 
smallpox. 

Scarlatinal and other exantheius infectious purpun and toxic ra'^h with petcchiae 
otc , can be definitely differentiated from the parpwnt f nw of smaUpox during its erythem 
atoua stage by these blood findings 

THYROID DISEASE Kottman s Reaction Basal Metabolism and Biologic Tests 
Etienne Q Richard, G KaraU B and Claude F Tompt rend Soc dc biol 
March 19, 1926, xliv 667 

A study conducted upon twelve ca’ies iii which thr re uJts of tlie Ivottmau test were 
correlated with other examinations The authors believe that the Kottman rcactiou is uu 
ivliablo and gives such uncertain results m thjroid disease that it canaot be snftlv used 
as a means of diagnosis 

WASSBEMANN REACTION Wassennann and Flocculation Reaction In Luetic Milk. 
Hackman, P Munch Med Wchnschr May 7 19-6 I\mu 774 
A report of examinations made in thirty ca’»e3 

The milk, was first shaken with ether, tlicn centnfugod at high speed and tests con 
ducted upon the clear liquid under tho fat layer The author states that tho ether ex 
traction did not interfere and that anticoraplemenfary reactions were defluitcly decreased 
Parallel tests were also mado upon Berkcfield filtrates of milk. 

In twenty four nursing women the Wassennann reaction was positive m both blood 
and milk later becoming negative Ten were treated in pregnane), five in diildbed four 
in pregnancy and childbed 

In five eases the blood was negative and tho milk positive In three treated cases 
both blood and milk were negative 

Rusca s observation, that tho milk becomes negative sooner than the scrum when the 
patient is treated was not confinned 
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Slight oscillations in the strength of the leaction e\en on the same day were noted 
Nonspecific fixation in iionluetic milk nas occasionally encountered 
In luetic milk positive reactions were encountered in as little as 0 025 cc 
The flocculation reactions, (Aleinecke's, Hold's, and Sachs Georgi), were generally 
variable and much \reaker, the first being the easiest to read 

DIAGNOSTIC CASE A Useful Diagnostic Aid Case, Piercy, H D Jour Am lied 
Assn , May 29, 102G, Ivwvi, 1689 

Piercy describes and illustrates a diagnostic aid case to be carried in the physician’s 

bag 

The cqsc, of German silver, is lunged on one side and pipettes for makmg blood 
counts, glass cover slips for blood smears, glass slides for blood or pus smears, a blood 
agar slant vvath sterile swab, a sterile test tube for blood or other fluid, hypodermic vials, 
containing, in one calcium oxylate, and, in the other, sealed capillary tubes for fomialde- 
hydo, foui 8 cc glass vials containing, respectively, dilutmg fluid for white and for red 
colls, alcohol and ether, several needles for venipuncture and lumbar puncture, and a blood 
lancet 

The covei slips aie contained in a small square box in the uppci right hand comer 
The cultuie tube made by the Digestive rcimcnts Company of Detroit, happens to be just 
the proper si/c to fit into this case The spring clips sccuiely sealing tlic ends of the blood 
pipettes are of obviously siiiiplo construction and should be obtainable from any snpplv 
house The aiticles aic sccuicd in place by nickel plated spimg clips of phosphor hroiia, 
soldered to the top and bottom of the case 


LABORATORY TECHNIC 

SYPHUJS A study of Testes from SyphUltic Patients, Saleoby, E K Am Jour Sypi, 
April, 1926, X, 2 

The testes from foity svphilitic human subjects were studied gro-sly and histologicallv 
In addrtron to the vaiying dcgiccs of fibiosis there were, giossly, no cliancteristia change’ 
Microscopically, twenty three cases, or 57 5 per cent, showed pathologic changes coniniony 
attributed to Siniocheta pallida infection In seventeen of the twenty tliiee cases, the os 
semiann reaction was positive, in two, negative, and in four, not made The Levaditi p^^P^ 
lations were negative for the orgiuism in all the cases except in a seven month o 
where the spirochetes were demonstrated in large niiiiiber Eight rabbits were inj^ 
testicularly, with emulsions from eight cases and observed for four months r on 
rabbits developed syphilomas The findings in this study tend to show the fiequency^^ 
disease in the testicles and the difificultv of demoiistiatiiig the oiganism m the issu 
our present methods and piesciit knowledge of its morphology 


SYPHILIS Twenty five Years of Congenital Syphilis in Boston, Sylvester, P H Jon 
Am Med Assn, July 31, 1026, Ixxxvii, 208 

The fetal and infantile inoitality and morbidity fiom congenital syphilis 

it a subject of mipoitanco in our work pmlly organ 

The ‘Wassemiann reaction, the development of arsenical theiapy, tie niortal 

ized clinic and the social service have combined to eftect a satisfoctoiy five 

ity and morbidity, provided treatment is instituted duiing the critical perio 

weeks to two months ^ treatment 

The foregoing factors have had very little effect on cases appeam o 
much before or much after this peiiod , j. rta prevention 

More effective treatment for the vei y taily case must be dev c ope , 
must be obtained through tieatment of pregnant niotheis t \c as iieoarphona 

Sulpharsphenamine, intramuscularly, appears to be nearly as garly cases 

mme, intravenously, in causing disappearance of lesions and serologic lev 
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It appears to be as effective in causmg^ the lesions to disappear la late cases and more effee 
tj\c m reversing the serum 

It 18 possible that a defiiiito reduction in the incideuco of congemtal syphilis maj bo 
brought about through educational and legal measures 

ENCEPHALITIS Studies on the Etiology of Epidemic Encephalitis Evans A C and 
ITeeman, W Pub Health Hep, June 1920 xli, No 23 p 1095 

1 pleomorphic streptococcus, hie,hlj virulent for rabbits when inoculated intraccrcbrally 
was obtained from the nasal washings, heart blood, and mesencephalon of a caso of epidemic 
encephalitis 

In so far as tlio comparati\Q tests hn\c been made tins streptococcus agreed nith the 
streptococci obtained from cases of epidemic euccphahtis bj % on Wiesncr and by Eoscnoir 
Vpparcutly several other investigators haxe cultivated tho same organism in their studies 
of tho disease 

When inoculated intravtnouslj into rabbits the streptococcus shows a tendency to cicc 
tno localization in tho brain 

In rabbits and m iiioukcys it produces nervoui symptoms which in somo cases simulate 
tho discaso in man 

Babbits inoculated with this streptococcus show no inflammatory lesions outside of the 
central nenous system The mcniuges are heavtlv infiltrated mth Ijiuphocytes and Icu 
cocytes tho mdammatiou spreads to tho cerebral substance by direct extension and along 
tho small vc'iscls penetrating into the brain There arc severe pArcuchymatons degenerative 
changes in tho nervous tissue and reaction of the neuroglia The sheaths of the blood ves 
sola arc found infiltrated bj lyniphocvtcs Tlic reaction is sometimes most marked in tho 
mesencephalon 

In monkeys tlicro is noted a greater teudenev toward Jcueoevtic reaction and m two 
instances largo areas of hemorrhagic inflammation in the basal ganglia were noted 

POLIOMTELITIS A Skin Reaction In Poliomyelitis Rosenow E 0 Jour Infect 
Dis, June, 1920, xxwiii No 0 p o-O 

So enow injected Dice of a 1 100 dilution of a killed culture of a pleomorphic 
streptococcus 

Tho absence of maikod reactions in perioni fuJh recovered from pohomyeJitis and 
who are known to bo immune the incidence of positive reactions inversely according to 
age, corresponding in general to tho ago incidence of poliomyelitis the strongly positivo 
reactions during the acute stage of the di*5ca e aod. the negative reaction during con 
valcacence, aro considered as presumptive evidence that the test is a measure of suscep 
tibihty to poliomyelitis 

l^umcrous questions regarding the nature of the reaction have not yet been worked 
out Tho immune serum prepared from horses with tho pleomorphic streptococcus, and 
ufcd with apparent benefit in tho treatment of the earh stages of poliomyelitis, however 
has a marked neutralizing power over the tomn, as determined b> tho skin reaction 

COLDS BACTBRIOLOOT OF Observations of the Normal Bacterial Flora of Nose and 
Throat with Variations Occurring During Colds Shlblcy G S Hanger F M and 
Doches A E Jour Exper Med March 1926, xlia No 3 p AIS 

Tho normal bactenal flora of the noso and throat of thirteen individuals has been 
studied over periods ranging from Are to nine months 

Observations have been made of qualitative and quantitative changes in the flora 
occurring m tho course of colds and of throat infections appearing in tho group 

The normal basic nasal flora, includes Staphvlococcus albus diphtheroids, and for ccr 
tain individuals Staphylococcus aureus and citreus Occasional transient bacteria aro Gram 
negative cocci and nonhemolytic streptococci 

The normal basic throat flora includes Oram negative cocci nonhemolytic streptococci, 
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and for certain individuals “large Gram positive cocci,” B influenzae, Bacillus “X " and 
diphtheroids Transient organisms are Staphylococcus albus, hemolytic streptoccoci, Staphylo 
coccus aureus and citreus, and pneumococci 

No bacteria ivere found in early cold cultures to which a causatue role could be 
assigned 

In the course of colds the basic flora of the nose nas often scanty m the early stages. 
The throat showed reduction of prominence or alterations in predommancs of the basic 
flora 

Certain organisms were prominent in colds, usually, as late or secondaiy mraders, 
these included Staphylococcus aureus, hemolytic streptococcus, and B influenzae 

There was a stnking increase in the incidence of hemoljtic streptococci in throat m 
fections 

WASSEEMANN EEACTION Concerning the Eeactivation of the Wassennann Eeac 
tlon, Elnard, M Bull soc mcd do hop Pans, May 13, 1926, \hi, 724 

Pinard cites a case illustrating the fact that a latent syphilis with negative serology 
may become positive after a reactivation and reiterates the varied factors which may be 
responsible for such reactivation such as protein shock or trauma, pregnancy, acute in 
fections, or acute exacerbations of a chronic disease 

He emphasizes that properly conducted tests are highly reliable 

POLIOMYELITIS Purther Studies of the Poliomyelitis Precipitin Eeactlon, Kosenow, 
E 0 Jour Infect Dis , Juno, 1926, ijxxviii. No 6, p 533 

The teclmic was essentially the same as that used in 1924 It was made as uniform 
as possible tliroughout the study The swabbings were made from the nasopharynx m the 
same manner, gross contamination from tho tongue being avoided- Readmgs were made 
under the same conditions of illumination in a darkened rooii, and m order not to be 
biased in recording flndings, wore often made without knowing at the tune, the sonice 
of the extracts In many instances tests on duplicate swabbings were made at the same 
time and repeat swabbings at short intervals At least two different preparafaons of fte 
poliomyelitis antistreptococcus serums and four control serums were used throughout e 
study In some instances the precipitating power of the serum of convalescent human 
mgs and monkeys was also tested Blood agar platings of snspensions of tho swabbmga 
were made m many instances, both during and follow mg the epidemic 

The results of the precipitin reaction with immune horse serums and extracts o 
nasopharyngeal swabbmgs m community and mstitutional outbreaks of poliomyehtis, N 
positive m nearly all frank and abortive cases at the time of the attack, in a g 
centage of normal contacts and m persons not exposed to the disease at the tiino 
cases occurred It proved negative in nearly all of the cases m fiom two to three w^^^ 
after the acute attack had subsided and in normal persons soon after the 
disappeared In one epidemic, the incidence of positive reactions generally was 
shortly before tho occurrence of the first case, high durmg the penod of the epi ® 
agam low after the epidemic had subsided The increase m positive reactions 
of pobomyelitis developed and the decrease as pobomyelitis disappeared {jjg 

and seemingly independently of exposure to the disease, m isolated house 
country as well as m the urban populations Persons who were negative to 
reaction on entrance mto the epidemic zone soon became positive and reactions r 
abortive attacks of poliomyelitis were common m children The number o P 
tions m persons who came to the Mayo Clmic from widely separated commum 
latively high durmg the latter part of Augpist when poliomyelitis was , gjjgp 

and much lower durmg the latter part of October after poliomyelitis a m tie 

peared After the epidemic m Eocliester had subsided and the precipi jjmii 

population had become largely negative, cases occurred south of Boches r w 
ber of a positive precipitin reaction was high 
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In certain instances poliomjehtis occurred tvithout ei^posure withm from five to 
twelve days after the presence of the streptococcus was demonstrated in the throat Eo 
peated swabbmgs showed that the earner state lasts usually from one to three weeks m 
normal persons. Immunity to poliomyelitis and the occurrcnco of the organism in the throat 
did not run parallel The positi\o reactions dunug epidemics in adults, who aro relatively 
immune, and ixt children, who are relativelj susccptiblo, were found nearly equally high, 
and persons who had had poliomyelitis became earners of tho streptococcus dunng epidemics 
qmte like persons who had not had tho disease 

LEPKOSY Kotos oa the Pathology of Leprosy Wade W H. Jour Philippine Islands 
Med Assn, Feb 1926, vi, 37 

Wade thus aummanzea the views of the Cuhon leper laboratory 

Tho lepra cell predominates in the typical leproma but the bacilli are also to be found 
scattered and massed in tissue spaces and in capillaries. Some of these free lying bacillary 
masses may have originated in cells which have died and disappeared. 

Other leucocytes occupy no essential part of the cytologic picture of leprosy, though 
lymphoid cells are often present 

Ko particular study of tho blood count seems to have been made but there seems to be 
a, tendency to higher lymphocyte percentages and to exaggeration of leucocytosis in comph 
eating infections 

Anemia is common in adionced cases and becomes marked in protracted lepra reaction 
Lepra bacilli have not os yet been found in the sputum in numbers sufficient to suggest 
pulmonary involvement when found they apparently come from the upper respiratory pas 
sago 

Tho lepra baciUua la wtremely refractory to cultivation or to transplantation to expen 
mental animals 

No specific immonologic test has as yet been found. In the ordinary phases of leprosyi 
with a carefully adjusted technic, positive Wassermann reactions are not obtained unless 
there is complicating syphilis or vaws a certain number of lepra reactions may give weakly 
positive results, however 

Lepra serums give positive reactions with various flocculation tests 
The red cell sedimentation test is frequently markedly positive 

Determinations of the albumin globulin ratio by Mscometry and xofractometry indicate 
that there is often a marked globulin increase 

CEBCBBOSFIKAL FLUID Modifications In tba Cerebrospinal Fluid In the Course of 
Serum Ecactions de Lavergne V and Abel E B et M Soc Med. Hosp , Pans, 
March 19, 192b, 1 488 

Spinal fluid exammations in twenty subjects presenting an urticaria following the in 
jection of immune scrum indicated that the fluid is not entirely normal during the course of 
serum reactions 

The change, though slight is distinct and evidenced by hyperglycorrhachia lymphocytosis 
tod the presence of some polynucleais and sometimes merely by a hypertension. Albumin la 
not mcreaeed 

At tho beginning of the eruption there is a normal or subnormal cytology followed by 
the changes above noted, the fluid again returniiig to normal at the end of the eruption 

The changes correspond to certain clinical symptoms such as headache etc , which may 
be interpreted as the expression of a moderate meningeal reaction resulting from sympa 
thetic diseqiuhbnum 

SYPHILIS The Vemes Flocculation Test for Syphilis Baylls A. B Sheplar A. E 
tod MacNeal W J Arch Dermat and Syph August 1925 xu 242 

A nunate, detailed account of the preparation of tho reagent, “percthynol * and of 
0 technic of the teat is given in this paper which should be consulted for details too 
Jeagthy for abstraction. 
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III this flocculation test, leportcd m teniia of flocculation in liundrodtlis of milligrams 
per cubic ceiitinietei , 98 per cent of nonsj phihtics give readings of 0 02 mg or less 

A senes of 1,000 comparatue Vcmes and Wassermann tests are reported from which 
the follouiug conclusions are foiniulatcd 

The authois aie not inclmcd to agree with Verncs in discarduig the Wassormann ltd 
Certainly, in the United States, the highly sensitiie antigen of Kolnier and the use of low 
teiuperatuio for the pieliniinari stage of the icactioii hare added to the precision of this test 
60 that it must now bo icgardcd is highly specific and indispensable in the diagnosis aud 
ticatuiciit of siphiUs On the othei h iiid, the lesults of this test reciuirc confirmation hy 
othei evidence, cspecnllj tliiiii, il eiidtucc The seiologic test of Verues picseiits an addi 
tional labor itoij clicck 

The Vciiics test is of spcci il \ due btr lusc it aioids the hcmoljtic system altogether, 
because its results aic lead iii nuiiieiicil lalucs dneeth, and because it frcqueiitl} conflicts 
witli the AVassoiiiianu lesults iii 1 itent and tieated siphilis, thus placing the phisiuan on his 
„uaid igainst too slaiish iiciptaiice of either sciologic result 

When employed to tost succcssiie spcciiiieiis fioiii the siiiic patient, in accordance with 
the directions of A^cines, this flocculation test is able to gne more precise information con 
ceiniug p ithologic laiiations in the blood than can be obtained by other methods 

The Venies flocculation test should be rcgularh employed in conyiuiction with the AYas 
sermann test as a help in diagnosis and treatment of syphilis 

The result of a single A^'erucs test is only suggestue unless tho reading is high, 002 or 

above 

Eepoatod lists at definite iiitcn ils giving essentially tho 'inie reading in spite of 
piovocativo ticitmont spe ik against i di igiiosis of svpliilis, even though the reading itself 
be high 

On tlic other hand, a iclatncly low reading which cliuiges ipprcciably on repeate 
testa speaks for positno diagnosis 

Conflicts between the results of the AV laseimaiin aud of the A^'ernes tests aie especia y 
valuable, as at once a moic complete review of all tho evidence and the serologic exanuna 
tion of additional specimens is demanded 

MEECUBIALS Meicurlals A Proposed Method of Laboratory BvaluaUon and Classi 

fication, Peterson, J B Jour Am Afcd Assn , July 2f, 1920, Lwwii, 223 

Biicfly the method consists in dcteiminiiig tho smallest quantity of drug that wil 
vent the formation o± gas in a ycistsugai mixture of defiuitc sticiigth during a pen 
one hour . , 

Tho actual test solutions were niado by mixing 2 cc of a 50 per cent sucrose 
with tho desired amount of the drug and sufficient water to iiialve tho volume Sec 
a 2 cc portion ot 20 per cent yeast suspension (Flcischmann’s Yeast being use 
the whole was shaken and poured luto a test tube 10 cm long and 1 cm m smaller 
test tube 15 cm long and 2 cm in diameter was sbpped over the open eu o 
tube and tho whole quickly mveited The linear distance from the end of Y® 
to the surface of the liquid was carefully measuied After the tube la ® jjjipgj 
exactly 3S° C foi one hour, this distance was remeasured The tests of carbon 

tanco weie those containing tho smallest quantity of drug that yielded prac ita 
dioxide 

GLYCOSUEIA A New Table for Lactose (Milk or Unne) and Glucose 
Calculation, witb Notes on Tbeu Estimation, Haskins, H H m 
August, 192b, clxxii. No 2, p 25G ^ 

The author has previously described (JouK Lab axd Clin Med , at great 

simplified Shaffer Hartman method which, in the present paper, is again glucose m 
length and appbed to tho determination of lactose in milk and uime as 
blood or unne 
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An extensive table is appended from iilucli readings may bo made directly without 
calculation 

The paper cannot be abstracted without almost total transcnption and should bo con 
suited m tho original 

0£BEBBOSFIKAL PLUXD Studies on the Quantitative estimation of the Total Fro 

tein Content In Cerebrospinal Fluid Young G A- and Bennett A E Am Jour 

Medv Sc, August, 1920, ebevu, bio 2 p 249 

Tho following method has been used lu over 600 delcrnunotion«i by tho authors and by 
other workers also with perfect satisfaction 

Two cc cerebro-ipinol fluid aro measured into an ordinary graduated centrifuge tube 
iith^l alcohol, Oo per cent, is added up to S cc (Ice of fluid and up to 4 cc with alcohol 
may bo used aad gives a better reading whore tho protein content is greatly increased) Tho 
contents aro then acidulated with a drop of 30 per cent acetic acid or just a trace of ghcial 
acetic acid Tho contents aro then heated carefully to boiling over a Buu'^cn burner The 
protem immediately flocculates. Tho rontente of the centrifuge tube aru transferred to a 
vacciLo tubo with tho capiUarj tip graduated in 0 01, 0 02, 0 03 0 04 and OOo cc and cen 
tnfuged until the precipitate is all tlirown down info the capillarj tip Sonio of tho prccip 
itato may collect on the sidc^, then the supernatant solution is stirred with a glass rod and 
the contents centrifuged again 

Tho amount of total protein norDially present in 2 c c of cerebrospinal fluid, as deter 
mined b> tlus method is from 0 005 to 0 015 c c or from 25 to 7o mg per 300 c c Wo havo 
been using 2 cc of cerebrospinal fluid occausc this amount a largo quantity of precip 
itate and a better volumetric reading unless the protem content is greatly increased then 
1 C.C 13 used The method is simple practical and climcaJlj accurate Tlic detcnuination 
caa usually bo completed with three minutes when centrifuged at the rate of 3 000 rcvolu 
tions per minute The reagents are simple and no elaborate apparatus or preparation of 
standards are required Tho vaccine tulics can bo proturoJ from anr supply house making 
laboratory glassware Tlio precipitate is rcadiJj renioiod from tho cajnllao tip by using a 
capillary tip pipctto with a rubber bulb from a nie«beni'' dropper ta«!tened to tho large end 
0 03 c c or 50 mg per 100 cc Aomnl 

0 015 c c or 75 mg per 100 cc Huh Normal 

0 02 c c or 100 mg per 100 c c 

0 03 c e or 350 mg per 100 e c 

0 04 c c or 200 mg per 300 cc 

0 03 c c or 250 mg per 300 cc 

TJia authors draw the following conclusions from their ob'«r\atioug 

Normal fluids contain 20 to 75 mg per 100 c c or 0 OOo to 0 015 c c in 2 c c 


BLOOD STAINING The Influence of the Hydrogen Ion Concentration on Blood Stain 
ing Mommsen H Ivlm Wchnsihr Jray 7 J92r xi\ 814 

Tho author concludes that the rone winch gnrs good results in an appropriate ‘tlainiiig 
time is between Fn 0 0 and 7 0 

lor daily use tho author recommends the following mixture of a nearlj neutral buffer 
mg mixture of even parts of pnmarv and secondary phosphate 

m/1 phosphonc acid 0 7 

m/I sodium hydroxide 10 0 

Distilled water _ _ _ _ ad 3000 0 


Tho electrometric examination of a Gicm a solution prepared with tlus nuxturo ga\e 
n 093 Tho autlior did not choose tho medial of tho faiorabJo zono ho found but the 
^ nano pole, because in higher Ph tho staining time is sJiprter By preparatory staimng ui 
Winer’s or Ma> Grunwald 3 method the purpli h tint of the eosinophilcs is oroided 
The staming Jcchnic is tho following 
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The fixation lasts three minutes and the preparatory staining after May Grunwald m 
the usual way four minutes For the Giemsa staining one drop of Gtueblet solution is taien 
for 1 c c of phosphate buffer It lasts five to ten minutes Distilled water is used for 
rinsmg In the preparatory staming the author omits the buffermg, because he had expen 
lenced that it is disadvantageous with Ph 6 93 Furthermore he rmses with distilled water, 
because the theoretically correct rinsing with the phosphate buffer is practically neghgible at 
Ps 6 93 


BABIES Eliminating a Source of Error in the Laboratory Diagnosis of Babies, Bor 
man, E K. Am Jour Pub Health, May, 1926, xvi, 476 

The following method was devised to eliminate red blood cells as sources of possible 

error 

Dissect out the brain Make impression and smears from Ammon's horn, cerebelluin, 
and cerebral cortex m the usual manner The layer of tissue upon each shde should be 
made as thin as possible, for a thick layer is more easily washed or rubbed away with subse- 
quent treatment 

Place the slides m the following solution 


Methyl alcohol (C P) 08 cc 

Glacial acetic acid 2 cc 


Allow the slides to stand in this solution for three minutes Dry qmckly over a flam 
taking care to avoid intense heating Transfer the slides to a 10 per cent aqueous solut 
of potassium carbonate and allow them to stand thus for five minutes Wash m a vt 
gentle stream of tap water Dry by gently blottmg them with smooth absorbent papt 
Care must be taken not to wash or rub away any of the tissue adhermg to the shdes 


Flood the sbdes with the following dry mixture 

Methylene blue (saturated aqueous sol ) 3 drops 

Basic fuchsm (saturated alcohobc sol) 2 drops 

Tap water 20 c c 


Warm the slides by passing them through a flame once Allow them to stain for no 
more than one minute The staining tune will depend upon the purity and solubihty o 
dyes used 

Wash the slides in a stream of tap water, dry, and examine for Negn bodies 
Any stain which will demonstrate the presence of Negn bodies may be used The orfr 
going stain, which is used in many laboratories, has, however, given the most consis en 
suits with this method TIus stain should be reddish blue in color , the red dye s o 
dominate the blue It must be kept at ice box temperature when not m use It s o 
be used after standmg for more than twenty four hours, as it deteriorates rapidly 
The attempt was made to remove the red cells by the use of acetic aci 
slides had been fixed in C P methyl alcohol The results so obtained were vans 

By employing a mixture of the two substances the complete jjjsne 

cells 13 effected simultaneously with the fixation of the essential parts of t e r 
The use of the acetic acid produces a change in the stauung properties o 
chiefly characterized by a diminished affinity for the dyes used Other ,on 

same general effect upon the tissue, so that it may be ascnbed to a change m^^ 
concentration of the tissue protems The carbonate solution is employe 


factor by a process of neutralization j f an indical'°“ 

If the large nerve cells are a clear blue and the matrix a dull ^ ^ ^ carbonate 
of excessive treatment with the acid fixative or of msufficient treatment ^ stained 

solution Negri bodies are difficult to perceive under such couditions as 


but faintly gells with 

A slide properly prepared by this method should show the Negn bodies 

reddish blue cytoplasm and deep blue nuclei in a matrix of brillian gnsfamefl) 

if present will then show a characteristic red with typical granular s ru 
hole like areas will be peieeived where red blood cells were located 


4 

\ 



REVIEWS 


Books for Eonew should be sent to Dr Warren T Vaughan Medical Arts Building, 
Bichmond, Ve 


The Newer Knowledge of Nulniion* 

T he most eomprchensivo exposition of our actual scientiiic kaoTpledgo of nutrition and 
deilciencj diseases nhich the reTiewer has as yet read Food deficiencies and deficiency 
diseases necessarily assiune a prominent part in tho discussion for it is from a study of 
these diseases especially that we have gained greatest knowledge of nutritional needs 

Throughout tho work tho practical application aspect’ has been kept to the fore 


Cltmcal Laboratory Procedure^ 

T his volume la written pnmanij for tho practicing physician m an effort to facilitate the 
perfomanca of routine laboratory anal>8e8 To this end tho author has described and 
illustrated many ingenious homemade articles of apparatus which reduce the cost of lab 
oratory work considerably without saenflong accuracy 

Only the usually accepted routine studies are described in detail Prominence is given 
to the interpretation of findings Wo note with pleasure that the minutiae of the more highly 
technical procedures such as the Wassermann reaction the colloidal gold reaction, procedures 
which the physician himself will not do are omitted and that this space is applied to much 
better advantage m a discussion of the cbnical interpretation of these reactions. 

Tho final chapter consists of a list of the most common diseases with the laboratory 
studies which are indicated m each This is very bncf but sliould be of distinct service to the 
busy practitioner 


Blood Chemistry — Colorimetric Methods ^ 


T he second edition of Dr Stone s volume follows quite closely the lines of the first Thv 
author limits himself strictly to his text He docs not incorporate alternative methods but 
uses only those which have been more unncrsally accepted throughout tho country Fur 
thermore he only describes the tests for those substances which are of interest to tho practical 
clinician Wo note with pleosara that ho has elaborated somewhat on the sections devoted to 
clinical interpretation of results The volume covers only a small restricted field but this it 
does in a very acccptablo manner 


The Newer Knowledge of Nutrilfon. The Use of Foods For the Preservation of Vitality 
and Health By E V McCollum Ph D Sc D and Nina SImmonds Sc D Cloth Inus 
trated pp 07./ The Macmillan Company New York 

„ _ t-A* Manual of Clinical Laboratory Procedure — For th Use rf the General Practitioner 
By Robert V, Kllduffe A B AM. M D Cloth Illustrated Pp CS7 The C V Moaby 
Company St Louie Mo 1020 

Practitioner with Clinical 
M D Cloth Illustrated 


tBlood Chemistry — Colorimetric Methods — for the General 
^"“J^nts and Dietary Suggestions By XVllIard J Stone B Sc 
Fp. 1'’0 Price $3.25 Paul B Hoeber Inc N Y 10 0 


Note in go far as practicable the book review lection will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
(b) description of the contents so that the reader may judge as to his personal need for 
tne volume 

Y® tnist that the scientific lafonnation printed in these pages will make the reading 
hereof doslrablo per se and will thereby justi^ tho space allotted thereto 
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He has included a feii dietaries in an appendix 'VVo hope that in his next edition k 
Mill extend this so that appiopnate sample dietaries wall he found correspondmg to each of 
the senes of lahoratorj investigations 


A Manual of Normal Physical Signs’’ 

T his is a taWoid manual for the use of the tyro in physical diagnosis Students should 
find it of considerable assistance as a corollary to didactic instruction 
It should be of e\en gi eater use to instructors in elementarj physical diagnosis as a 
framework or guide on which to develop a scheme of instruction The book cannot 'Cireasa 
substitute either for textbooks or for eollateial reading 


PotlePs Thei apeutics, Materia Medica and Phaimacyj 

T he fourteenth edition of a volume as well known as this scarcely requires an introduction 
The makeup follows that of past editions but has been biought stnctlj up to date 
Eacilitj in use as a refeieiice volume is favored bj the use of thumb indexes 
The work covers the classification and the ulmiiiistration of nicdicmes, a length) materia 
inedica with remarks on the phvsiologic action iiid tlieiapeiisis ot the various drugs, discussion 
oil pliaiunoj and picscnption writing, i long ch iptci on spcciil therapeutics, alphabeticalll 
arranged b) disease, wliicli should be of v due is a lofeience manual to the phjsician, and, in 
the appendices, Latin teiminologics, vinous t blcs, ind summaries of the existing narcotic 
and prohibition regulations 


•A Manual of Normal Phjslcal Signs By AVjndham B Blanton B A M 
Cloth Pp kl5 The C V Mosb> Co St Louis Mo 1920 A.M. 

tTherapeutics Materia Medica and Pharinaev By ^nml O L p gjo p Ba 
M R C P Lon Revised bj R J F Scott M A B C L MB Lioii I 

ton s Sons A Co Philadelphia Pa 192G 
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EDITORIALS 


Laboratory Examinations— Not Laboratory Tests 

Ttfr IS greatly to be legretted for main ica^ons that tiie ciowded condition 
,}oi the piG'^ent day mediCTl cunimUim preieuts uioic thui d gciieial out 
h/ie of niau> of the things which if attempts to to\er and foice? mto the 
TOUsideration of the luechauLbUi pathologj ind di ignosis of disease, a com 
posite pictuie of the tjpicil case 

It IS, perhaps for this reison nml hcenvise of the impressiou tlius clamed, 
\hat there is a. peiceptible degree of confusion as coiieorns the relation of 
[laboiatoiv examiiiatioiib to diagnosis 

Too mail} men, for example are sceustomed to regsrd the idat Sogiuti 
^intion tost as a test foi the presence oi absence of Uphold fcier 

It IS of course, iiotliing of the sort but merely a method deiised for the 
\demoiistratioii of the presence or absence of agglutumis foi tlic tiplioid 
fbacilltis and this information has nothing to do with the presence of fiphoid 
^ feier and is of no dngnostic significance wJntsocicr until it has been corre 
lated with all the other findings m the case 
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It IS obvious that the icdotion ot an individual to disease is a maiifesti 
tiou dependent upon and inilneneed bj two inteiactiiig faetois (a) Ik to 
actei and degiee ot the stiiimlation exeitcd, and (b) the abilit} oftliepar 
ticahu individual to leact 

The methods of the laboiatoij'- aie devised to detect oi measura tk tkt 
actei and the degiee of leaction, and t/ie /emUs ahvaya }equiie tnkr^rdalm! 

When a leucocyte and ditfeieutial count are made in the pre'eaee of a 
suspected inflamraatoiy piocess, one is not making a test for the 
appendicitis, foi example, but an examination to detect evidences of i^^kion 
to an inflammatoiy piocess, just as the tempeiatuie and pulse are taka as a 
pait of a study foi evidences o± leaetion to patliologie piocesses And jast 
as theie are no pathognomonic tempeiatuies, so there are, with only occasional 


exceptions (as in the leucemias), no pathognomonic leucocyte counts 

The sole aim and object of laboiatoiy studies in general is to conduct such 
examinations as shall seive as a somce of infoimation to be acquired m no 
other way The meamng oi interpretation ot the findings is elicltoA 
whea they aie compared, correlated, and evaluated in conjunction^ 
the othei data, histone, clinical, roentgenologic, etc, obtained bj\ oil Iho 
available means at hand \ 

If laboratory proeeduies are consistently thought of as methods a® 
nation lather than as tests foi various diseases there mil be less chm^oUoti 
fusion in their application and intei’pretation \\ 


—S A 
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Freas Incubator No 26 ' 


Yoor Incubator Must be Accurate 


Just as with your laboratory worker your incubator 
must be capable of performing the assigned tasks 
accurately 

Accuracy in an incubator is its ability to maintain 
the temperature constant continuously 

This IS why the Freas Incubators are used in the 
leading laboratories 


The Thermo Electric Instrument Co. 

1215 South Grove Street, Irvington, N. J. 
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CLINICAL AND EXPE RIMENTAL 
ALLERGY 

STIDIES IN HM EKM’NSITIN FNESS 
XXIX ONTUE rXPLrENCl* KERFDrTVJN VTOP'i" 

i>\ VRT!it K h ( Oi \ + \t\V \i)UK < IT\ 

I WANT to pieface uis iQtuaiks \Mtli u Mt\ buel ie\iev\ ot the sthcnt facts 
coiicermiig ntoi^jc h)pei*seusiti\en<i»s whuli nun be tousukied estibhshcU 
aiid \sitli >vbicli most o£aou aie>>ell xipmnUd 

1 Atopj (compnsms proMsjonW{\ Moiubul isthmu and Ua\ !>» 

uu mlieiited affection as has been shown hi Dr Cooke anti Ins issociutes, and 
confirmed b> June Adkmson 

2 In the Wood of atopic uulnuind <\lub)tjn^ a sj>tLific cutmtous re 
action, seusjtJ7iug bodits specificnlK icl ited 1o the excitant ueneuh a\\\a^s 
deniDUstrable These sensitizing bodus haae beai callKl itopicrci^ms a desjg 
nation that distinguishes them fioni the ampJnlictic antibodies 

3 Both anapln lactic antibodies ami atopic realms can be piodiiccd h\ 
human bemgs concenabla ba the some rndnidun] 

4 A hum in nidiMclual that produces ouh an iph\ lactic antibodies to an 
antigen is not atopicnlh sensitiae to that intigen 

5 The atopic leagms aie mcapabh of eonfeniii^ anaplnlactit hipersensi 
tueiiess on the classical tost minial fthe giniiei pig) 

Umost o\ei\ aspect of the snbjeit of hunun h\ pciseiisiti\( mss piesonts 
a question foi wli eh no answez Ins been found ind one of the fiist of tlust is 
ufutshaff 6c mefuded in the nfopit ^roup eui this ^rnnp be sfi irpN th iTncd 
or not? 

Vb from m » Ur n 1 H\ »p1 b for Ui VinerJe n \a.(>cUtk<jn f r ll> ''lul 

of Cltei-si WaUUnRton D C Mo\ 16 !•» 

TKrom iVo Departm nt of Dactctlolojrv tinl Imnumolor^ Dl\Ielon of Imn unolopj. Jn 
c>rn<;n t>nl\ersU> Melicjl Conpi.« ani Ibo N % \o k Ho jltal 

ll3o 
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The chief cuteiioii of au atopic lupeiseiibitn euess has been its dependence 
upon the heieditan influence Lnclei this ciiteiion, atopc obviousiv com 
puses bionchial abthiua and ha's fe\ei To these nun possibh be added 
ceitain fonns of ding and food idiosynciasi , but tins question evidentlj calls 
foi 11101 c stuch It must not be foi gotten that not all fonns of natuial human 
In pci seiibitn encss aie sub]eet to the atopic heieditai} factoi foi example, 
oidinaix seium disease and deimatitis xenenata 

A second ciiteiion of atopx' uas thought, at fust, to haxe been found in 
the ato])ic icagins clenionstiable nitli the technic of local passne tiansfer, 
but since Raekeinann has blioun that the seinm of m oim-nif ested indniduals 
lb capable of passneh sensiti/ing noimal skin to uonn extiacts, tins prop 
eih of atopie beiiini cannot be used foi classificatoii piiipose Rackeuianii’s 
olisoications haxe bcn“n ainplx coiihnned b\ AVal/ei ’s associate, 11 Biunnei 


The atopic giou]) is thus left with oiilx one cleai bond of union, iianieh, 
(he bond of heieditx 

The denioiibtiation ot the familial natuie of atopx xxas made bx Cooke 
and his associates upon two lines ot exidence These wiiteis showed, fmt 
that the peicentage ot atojiic childieii was gieatest (69 5) m fainihes subject 
to a bilatcial heieditaix influence, and least (411) m those in xvlncli the 
tc.milx histoix was negatne foi atopic conditions The^ also slioued that 
the age ot onset ot the atopic sxmptoins is distinctlx aftected bx niheiitance 
This IS seen in the fact that undei a bilateial familial influence 72 pei ceut 
of tlu aftected oftspiing begin to exhibit sxmiptonis befoie the tenth xearo 

fine xxhcieasonlx about 15 ])ei cent of the aftpcted chihlien, that aie subject to a 

unilateial tanuliai influence, haxe begun to shoxx' sxmptoins bx that age, us 
peicentage falls to 20 among those childien xxhose atopic taiuilx histoix m 
uegatixe 


The consequences ot this exidencc seem not to haxe been fuHx 
ui/cd The hist of these is the simple coiollaix" that, nuclei conditions la 
iseimit adequate contact xxitli the excitant the date of onset of atopic 
toms IS deteimined, in some xxax, bx’' heieditaix influence fo) *^*'*' * 
individual In othei xxoids the date at xxhich an atopic inclixidual xxi 
to expel lence atojne sxmiitoms is iisuallx piedeteimiiied ni the niiei 
This piinciple is in haimonx xxitli the xx'ell-knoxx ii fact that iiianx 
sons haxe been in constant oi annual contact xxith the excitant p 


animal dandeis) foi xeais pi ex ions to the onset of sxmptoins 

To the question as to the xxax ni xxliich the establishnieiit of atopi 
scnutix eness is influenced bx heieditx the fiist natuial suggestioi 
one that has been most faxoied and xxhich is used dogniaticallx ni 
issue of a seiiniiojiulai scientific iiiaga/iiie This suggestion assume 
noimal peimeabilitx of the siiiface iiieinbiaiies m the piat 

iials The tlieoix is gieatlx liandieapped xxitli the iiccessitx of 
the abuoimal peimeabilitx m manx jieisoiis must be exhibitec o 
membei of a gioiip of siinilai excitants (a single pollen atopen 
animal oi xegetable piotein) J^ueli a sjiecificitx of peiniea n i x 


be assumed xxitlioiit some expei iineiital exidence 
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ilic btucUes of ViulLihoii iiul bchlo‘>-> ljOHc\ei, and iho-sc of ^\ai4el 
^\hleh lia\e lesLikd ui imsuspeckd nuLiii vi peime ibjiitx ot tht pi^troin 
tcstiiiil traot to \arious coinmow piottiiib (milk nut tisb, poUcn) linail) 
icmo^e the lnpothebn> hoiu tin. held 

AikUisou tad beiiics^ hi\e slionu thit the piissi^e oi ioieicH piotcin 
tluoiigli the iiitebtjnal \\ ill ot notnial bibitj* le’suitb m tlic piodaetion, 
thfje nidnuluals ot iiitibodus (pietipitutiiio and diuph} i letit) , ^tt tlicbt 
uidiMduaib e\hibifed no si{..ns ot elimtil siiiMtnemss ■\ioieo\ei, it ib i in it 
tci ot c\endn kuouled^e tint, e\LU the uptitcd injection ot liic,e qinn 
titieis ot ioieion pioteni (hoist smim) dots not indntt iiojnc lijptistnbitnc 
ncbs 

ihiib it IS seen on tin om hind tliil itop\ is not contiolled tiuough 
lieieditaiN difteunccs in ptniKabilit\ ot siutict immbiiiKs ind, on the 
othei kind tint in tht ibbenee ot tin htit(iitii\ tittoi eontiet with itopie 
exeitanls, paientei d and pioloiit^td is not t buhieient {.msi ot itopj 

When tile itopie leioms wtii diMoxeitd nml tin le i„inOt,enie oican 
w is reeognued is distinct in tin limn in bt in„ tiom that which pioduccs 
i»ueipitm md iniplnlactic mtibodv w« thought tint this tunctiou was, oi 
couise, Jstucth subject to itojuc niluniiini In othei woids, we suppOsecl 
tint the iea5,in0g,eiiic oi^ in functions on)\ ni itopn mdiMtluils This seemed 
mdieatecl b\ the specihcitx ot (In* u i^ins icid thui constint iiKsinee in tlie 
blood ot astUuuties uidh t\ tc\ti subjnis pusendn^ i positicc si in leietiou 
Uut, tbwehncsud Uat U m inn !i is show n timl Jin stnim of w oim mfestecl 
iudi\idua)s IS capable ot iuisM\<h s<nsit)/in^ tin nounil lium m si in to woim 
eitractb, uid tins obsenation Ins sim« bnii inipl\ tonhnned b\ M Biuniici 
Knekeniann s hndmgs stem (o show tint ihe lei^inogtnit oif^in ib not 
confined to ntopic indiMduils it semis to In pusmt m ill nid!\tduils ind 
lespoiulb specificalh to substances in wonns 

A\ hen howe\ei tiic ieiginOr.(nK oi^m ot tin iiotKffupu pti-sou is stnnu 
litcdbj tile woini^ to pioduce Havin', tin innstitution d In piismsitncness ol 
itop\ bceins not to be t]lel^b^ nnliuKi this is siiown h\ obsemitions of 
Wal 7 ci and Biuiiiiei which these e\jU 3 imeiit(is line peimittid uic to men 
tioii in nd\ance of tlieii ioiimi puliln dion ihiee ot tlio woim sensitne pii 
sons were subject to ibtluna dm fo some e\eit int othei than tiie wonns wlueli 
weic not pieseiit at the tinu iii the mtosfmd fiict 'ind the injection of 
1 ceitain qinntitA of worm extnet into tliesc three pnsons e nised i eonsti 
tiitioml 1 eoction Snnilai innetions in woim sensitne but nonitojui peisons 
on tho coutiaii cuised no s\ mptoms 

Willie admittiiii, the piolnhle identity of the mtiwonn levins of Ruii 
mann with tiio atopic leagins ont must not (>\eiloak tiu fact th d tin piodne 
tioii ot the e bodies a^, mist tipn d itopens ins not betu deunmsti it(d in non 
itojnc persons 

In se^el'il pipers in which we ln^e discussed flic itopu k ignis wt Inni 
empln i/ed the snpenor import iiic* of the tissue factm tint is the shod 
oi^Tu in itop\ 1 he determnnn^ impoitiinc.i of the siiocl or^ m is eeiiient 
in the well known fict tint aUhomrh realms iii presmt in fht blood in 
both asthiin nncl ln\ fe\ei e\hibited to the simc atopen one mdiciduid ma\ 
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susceptible to Russian thistle pollen The glass pollens lemained potent a 
much longei time duel the results uitli these cNtiacts in tieatment were quite 
satisfactory 

About the fiist of August, 1923, ive piepaied oui first glycerine sodium 
chloiide extiact and a nuinbei o± cases ivho irere obtaining poor lesults witli 
the alcohol salt extiact weie treated ivitli this new extiact About 85 per 
cent of satisfactory results were obtarned m this small senes of cases for tlie 
remainder of this season, which continued for another six weeks 

As a result of this experience with the nonglycerinized solution, it was 
then desirable to determine what percentage of both glycerine and sodium 
chloride was required to produce a poUen antigen of the highest degree of 
potency and yet retain its keeping qualities The solution as lecouiinended 
by Clock containing 667^ per cent of gljmeiine and 33^/^ per cent of saturated 
solution of sodium chloride was selected as the basic solution From this 
solution nine dilutions were made, the weakest one contammg one pait of 
Clock’s solution and nine parts of distilled water, which gave a solution con 
taming 6 6 per cent of glycerine and 3 3 per cent of saturated solution of 
sodium chloride, which represented 11 per cent of sodium chloride m the 
total volume The amount of Clock’s solution used m the intermediate solu 
tious was progressively inei eased by 10 per cent m each dilutiou Into these 
solutions was placed 1 per cent of Russian thistle poUen and extraction was 
carried out for a period of seien days at room temperature For convenience 
we have designated these solutions as Nos 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 as m 
Table I, solution No 10 being Clock’s or the basic solution and No 1 the sou 
tion containing the smallest amount of Clock’s solution 

Skin tests were made with these 10 solutions at the same time 
same individuals who were known to be sensitive to Russian thistle po eu 
The tests were repeated at six-day intervals for a period of two months ^ 
tompaimg the result of these tests, it was found that solutions Nos 
ivhich contained 33 per cent and 39 per cent of glycerine and 5 per oen ^a^^ 
6 per cent of sodium chloride respectively, gave larger reactions than t ® 
tions with either higher or lower concentrations of glycerine and 
end of the two-month period all solutions with a gljmeiine 
low 40 per cent contained bacterial giouth and those with 20 per 

4 . AUlinUffh SOiUuOUa 

glycerine and less gave entiiely negative skin reactions aim & 


Table I 


SOLUTION 

GLYCERINL 

PER CENT 

SODIUM 

CHLORIDE 

PER CENT 

REACTION IT 
ONE WEEK 

No 

1 

6 6 

1 

20 mm 

No 

2 

12 2 

2 

20 mm 

No 

3 

20 

3 

20 mm 

No 

•1 

2G 

4 

23 mm 

No 

5 

33 

5 

25 771 TTi 

No 

6 

40 

6 

25 mm 

No 

7 

46 

7 

23 mm 

No 

8 

53 

8 

18 mm 

No 

9 

59 

9 

15 mm 

No 

10 

66 

11 

10 mm 


reaction vt 
TWO jionths 

0 

0 

0 

15 mm 
25 mm 
25 mm 
23 mm 
18 mm 
15 mm 
10 mm 


BEUABKS 

Baetenal Growth 
Bacterial Grow 
Bacterial Growth 
Bacterial Grow 
Bacterial Growth 

Sterile 

Sterile 

SlfTlIO 
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Nos 5 and 6 coutained a slight bacterial giowth, they still gave as strong a 
reaction as at fiist Solution No 7 containing 46 per cent glycerine and 7 per 
cent of sodium chloride gave reactions ahnost as strong as Nos 5 and 6 and 
this solution at the end of thiee and one half years remains free of bacterial 
growth and still gnes skin reactions as large as those obtained uith fresbh 
prepared extracts 

As the buffered gljceiiuwed solutions have been recommended for extract 
mg pollens a studj was undertaken to determine the comparative skin reac 
tions to the glycennized sodium chloride and the glycermized buffered solu 
tious As a result of the experiments just mentioned the following solutions 
were piepared and are referred to by their conespondmg numbers 


Solution >.0 

1 

Saturated sodium chloride 

33 

per cent 



Glyeonne 

66 

per cent 

Solution No 

2 

Saturated sodium chloride 

33 

per cent 



Gljcoruio 

16 

per cent 



Distilled water 

21 

per cent 

Solution No 

\ 

C hccrinc 

66 

per cent 



Sodium chloride 

7 

per cent 



Distilled water 

27 

per coat 

Solution No 

4 

Ghccfuic 

46 

per cent 



Sodium chloride 

7 

per cent 



Distilled water 

47 

per cent 

SoIutiOD No 

5 

Glyccnno 

66 

per cent 



Sodium chloride 

! 

per cent 



Sodium bicarbonate 

0 27 

per cent 



Distilled water 

26 <3 per cent 

Solution No 

G 

Ghcermc 

46 

per cent 



Sodium clilondo 

7 

per cent 



Sodium bicarbonate 

0 27 

per cent 



Distilled water 

46 7^ 

per cent 

Solution No 

7 

Coca s solution 

33 

per cent 



Gljcenne 

66 

per cent 


To 100 c c of each of these solutions was added one gram of Eussian 
liustle pollen, and extraction was earned out for seven da>s at room tempera 
tore The solutions weie then filtered through ordinaiy filter paper and the 
filtered extracts were used for makmg skm tests Similai extracts were also 
prepared from timothy pollen The Russian thistle and timothy pollens were 
chosen as the> represent the most common pollen offenders in Eastern Wash 
mgton Comparative skin tests weie made on 100 indniduals who were 
known to be sensitne to the Russian thistle pollen and 50 indniduals who 
were known to be sensitive to timoth-s pollen These tests were made by 
'ipplymg successiveh on the back of each indnidual, all of the above pollen 
solutions Readings were made at the end of thirt\ minutes and measured m 
terms of millimeters 

UE&UnTS WITH EXTRACT*? OP nUSST\X THISTLE POLLFS 

The original ghcerme sodium chloride mixture as re/ommended b\ Clock 
*md designated as Solution No 1 was used as the ba^ v, solution, from which 
oh modifications were made In solution No 2, the percentage of gljcenne is 
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deci eased and the sodium chloiide content is kept constant A compaiison of 
this solution with solution No 1 shows that it gives 46 per cent laigei skm 
leaetions than did solution No 1 With solution No 3, in which the gljcerme 
content is kept constant and the sodium chloiide content is decreased to 7 per 
cent, theie are 58 pei cent of largei leaetions than with solution No 1 IVhen 
both the glyceiine and sodium chloiide contents are decreased as in No 4 
solution, howevei, we find that we have 70 pei cent of laiger reactions than 
those obtained with No 1 solution 

Thus, to briefly summaiize, 46 per cent of largei skin leactions vere 
obtained wheie the percentage of glveeiine alone is decreased and 58 per cent 
of largei reactions aie obtained ivlieie the sodium chloride content alone is> 
decreased But where both the glyceiine and sodium chloride contents are 
deci eased, the larger leaetions aie increased to 70 per cent 

Since the use of glycennized buffered solutions have been recommended, 
we wished to determine whether the addition of sodium bicarbonate influ 
ences the extractive piopeities Theiefore, 0 27 per cent of sodium bicar 
bonate was added to solutions Nos 3 and 4 and these solutions are designated 
Nos 5 and 6 In eompaimg the unbufl;eied solution No 3 with the buffered 
solution No 5, we find that with the unbufteied solution 46 per cent of larger 
reactions aie obtained Further, in comparing solution No 4, the unbuffered 
solution, with solution No 6, the buffered solution, 56 per cent of larger reac 
lions are obtained with the unbuffered solution Appaientlv, then, the a i 
tion of sodium bicarbonate adds nothing to the extracting properties o le 


Table II 


Eeachons to Extilvcts of Bussiin Thistle Pollev 


SOLUTION 

NO 1 

NO 2 

NO 3 

NO 4 

1 NO 5 1 no_6_1_JiAA- 

Sodium Clilondo 
Glycerine 

Sodium Bicarbonate 

PER CENT 

(Sat) 33 
6G 

0 

PER CENT 

(Sat) 33 
66 

0 

PER 

CENT 

7 

66 

0 

PER 

CENT 

7 

46 

0 

PER CENT 

1 

7 1 

60 

0 27 

PER CE1»T PERCEVr 

1 7 1 0 

46 i 

0 27 'ConjJL 

REACTIONS 





20 

14 I 

46 

58 

30 

40 

46 

3b 

24 

24 

30 

34 , 

28 

20 

30 

18 j 

40 1 

26 

iir”f ^ 

50 

i 30 

1 1 4(1 

i 36 ' ^ 

' 36 ‘ « 

1 do oc 

i 30 1 % 

28 1 2C 

20 1 

20 ’ w 

26 ' 20 

40 jS 



Solution No 1 Larger 
No 2 Larger 
No 3 Larger 
No 4 Larger 
No 5 Larger 
No 6 Larger 
No 7 Larger 

46 

58 

70 

46 

42 

58 

22 

40 

54 

36 

36 

48 

20 

30 

50 

24 

30 

38 

14 

20 

28 

24 

15 

26 

No 1 Smaller 
No 2 Smaller 
No 3 Smaller 
No 4 Smaller 
No 5 Smaller 
No 6 Smaller 
No 7 Smaller 

22 

20 

14 

26 

30 

22 

46 

30 

20 

44 

44 

26 

58 

40 

28 

46 

50 

38 

70 

54 

50 

58 

56 

50 

16 

26 

22 

18 

26 

24 

No 1 Same 
No 2 Same 
No 3 Same 
No 4 Same 
No 5 Same 
No 6 Same I 
No 7 Same 1 

32 

22 

^ 28 
28 
20 ! 

32 

30 

26 

20 

20 

26 

22 

30 

22 

30 

20 

24 
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glyceriBe sodium cJiionde iiuxtuies but tliere is a definite decrease m the 
extractive quaUties of tlie cenae sodium chloride solutious when sodium 
bicaibonate is added 

A comparison u ith Coca s solution was also desirable to demonstrate 
whether the total replacement of aodmm chloride by the bicarbonate solution 
offered any adventages Xn this senes it was found that 58 per cent of 
stronger reactions wore obtained with the extract containing Coca^s solution 
compared with the solution lecommended bj Cloclc The solution containing 
7 per cent of sotlmni chioiide and 66 pei cent glycenue (Ko 3), however, 
gave ^8 pel eent of strongei leaetions TUc solution containing 7 per cent 
soduun rhlonde nid 4b per cent ghreiinc gaie 50 per cent of stronger reac 
tious than the ixtruct coiUaming Cocas solution 


Table HI 


Ut OR ns TO F\TRACTfe OP TiiioTiii Polled 


SOLUTION 

NO I 

NO 2 

NO 3 

NO i 

NO 5 

VO 6 

VO 7 


PER CENT 

PER CENT 

PFR 

pra 

PER eSNT PER 06NT 

PX& ezhit 

Ctiioride 

(-Sat) 33 

(btt) 33 

7 

? 

7 

7 

0 

BJycenoe 

ac 

4b 

06 

40 

60 

46 

00 

Sodnsitt Bicnibonate 

0 

JL 

0 

0 

0 27 

0 27 

Coca’s 33 

REACTIOMS 







SoJction No 1 X/arger 


3S 

«>8 

8 

'’J 

12 

S6 

No 2 Larger 

32 



8 

og 

20 

44 

No 3 Larger 

■ifi 

4S 


P 

36 

2ft 

44 

No 4 Larger 

(\0 

84 

84 


68 

08 

02 

T^o S 1 argM 

48 

« 

48 

8 


28 


No 6 Larger 

an 


r'i 

28 

64 


OS 

No 7 LirgOT 

36 

3 

I-* 


10 

4 


No 1 Snnllcr 


3’ 

4H 

02 

48 

CO 

36 

No 2 SwaJlor 

36 


48 

84 

02 

64 

32 

No S Smaller 


24 


84 

48 

68 

12 

No 4 Ssuihcr 

s 

8 

^ 12 


8 

«8 

4 

No ^ Smallec 


28 

3f 

68 


04 


No 6 Smaller 

x-? 

2a 

ft 

fS 

38 


4 

No 7 Smaller 

36 

44 

44 

02 

2 

68 


No 1 Same 


32 

N 

0 

2S 

1 28 

SS 

No 2 Sioic 



28 

8 

20 

16 

24 

No 3 fiinic 

'»4 

28 


4 

16 

I*' 

44 

No 4 S^^no 

n 

s 

4 


24 

4 

4 

No 7 Sime 

»« 

20 

ir 

n 


8 

32 

No 5 S'lme 

2R 

16 

X” 

4 

8 


28 

No 7 Same 


»4 

44 

4 

32 

28 



UlibULTs W TU LJS.TBHT1S OP flMOTlU POLtC'^ 

A companion of Clock s animal solution. its luodihcations shous 
blit little difCeieooc between this solution and the solution \v which the 
glyceme content alone has been cniaiaisJied When tha salt content is de 
creased to 7 per cent and the glycerine content held constant, the lirger re 
actions are increased to 48 per cent ‘Whi-ii both the ghcenne and salt are 
decreased as ni solution No 4 the larger re-ictioiis are increased to 92 per 
cent and ui this solution we see the laigest reactions wiun compired with 
ill of the other sobi ions is indicatid in T^bJe III 
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■Wheu the uubuffieied solution No 3 is compared with its huftered solution 
No 5, the gieatei number of laigei leactions aie produced by the buffered 
solution (48 pel cent) which u ould indicate that buftering adds to this solu 
tion Yet the bufieiiug of solution No 4 adds nothing to its extiacting prop 
erties, since 68 pei cent of laigei leactions aie obtained with the unbuffered 
solution When Coca’s solution is substituted for the saturated sodium chlo 
iide in Clock’s solution those solutions containing 7 pei cent of NaCl buffered 
and unbufteied, gne a definitely incieased nunibei of larger leactions, uhile 
m those solutions in which the NaCl content is saturated, the leactions are 
appi ONiniatel}’- the same 


DISCUSSION 


It must be admitted that the method of compaiison bj" means ot the skm 
test is open to ciiticism but, since theie is no satisfactoiy method known for 
standardizing pollen antigens, this method must be considered practical 
Fiom the lesults of these comparative tests we are led to belieie that an 
unbuffered solution having a sodium chloride content of 7 pei cent and give 
eiine content of 46 per cent will produce an antigen that will meet the require 
ments of at least our section of the country more satisfactorily than any other 
antigen used in these experiments In Russian thistle we have an imusuall} 
toxic pollen and because of its abundance in most parts of Eastern 'Washmg 
ton, Eastern Oregon and Southern Idaho, a lerj" potent extract is essenti 
With the above extiaet we feel that tins has been accomplished when e 
lesults for the past torn seasons aie aiialjzed Duiing this period tieatmen 
was supplied to 2,140 cases, iii whom satisfactory' relief was obtaine m 
per cent 


CONCLUSIONS 


From this data we have concluded , 

1 That the glyeerinized extracts of Russian thistle aie the oiilv extrac 
which will retain then potency over a period of months and 

2 By' reducing the sodium chloiide content to 7 per cent and 

me content to 46 pei cent, pollen extracts of Russian thistle and tnuo^n^^^^ 
produced which have antigenic properties considerably higher than, pro 
bv solutions in which the concentiations of sodium chloride and g y®®*^ 


greater 


3 The addition of a buftei to tins solution does not add to its ex 
qualities but, on the othei hand, definitely decreases the antigenic 

4 Satisfactory' results in tieatmeut are obtained with extiacts co 
7 per cent of sodium chloiide and 46 per cent of glycenne 
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EO&INOPHILIA IN ASTHSIA, HAY FEVER, AND ALLIED 
CONDITIONS* 


Gbapton T\ler Brow^, B b , M D , A C P , Washington, D C 


GENERAL CONSIDERATIONS 

E OSINOPIIILPS aie white blood coiput^clcb ol the polymorphonuclear %ari 
et>, averaging in si^se fiom 10 to 14 microns, with definite but pale stain 
mg nuclei Their distinguishing clmiatteiistics are the laige, coarse, highlj 
lefractive gianules ivithm the c'»toplasm uhich ei.hibit special affinity for 
cosm and other acid djes Eosmophilea aie quite susceptible to rupture 
and they frequenth are seen in sinears as a mas:» of reddish gianules, among 
which ma> be found a palely staining lobulated nucleus 

These cells are developed directh from the Idige eosinophilic myelocytes 
found coznmonij in the bone inaiiow and to some extent, m the spleen 
Losinophilie m^elocJtes sau consideiabh in size even under normal condi 
tiOiis, being anvwhere from one half to twice as lirge as the eosinophilic 
Icucocvtcs The\ Inue louudtd nuclei somewhat more heavily staining than 
the nuclei of tlu eosinophilic leucocytes and the granules, many times, are 
not so even md regulai as ^een m the peripheral blood The myelocytes appear 
to be indirectly developed from the mvelohlasts going through a transition of 
the so called premveloeytes in winch stage thev accumulate their gianules and 
show beginning diffeientiation inro the vanouN vaiieties of neutiophilic, ba 
soplulic and eosinophilic staining 'iffinitv 

Under normal conditions the number of eosinophdes found per cubic 
imlhimter of blood luugis fiom 50 to 400 the noiiml (osinophilic percentage 
being about 1 to 4 per cent of all the leucocytes Usuaih auv increase above 
4 per cent up to 10 pci cent is considcied a moderate eosmophiha from 10 to 
20 per cent niaiked eosmophiha and abo-ve 20 per cent, excessive eosinophilia 
The greatest absolute increase in eosmophiles is seen in the early stages 
of myelogenous leucema m which i gient ^^llety of different forms mav 
be demonstrated not onl> of the eosinophilic polyraorphonuclears themselves, 
but ill varieties of eosiuophihc invelotvtes While the total number is in 
cieiscd the percentage is manv times not markedly altered, owing to the 
mciease of all the white blood corpuscles of the myelogenic type 

Certain cases of bronchial asthma probablv give the largest percentages 
of eosmophiles noted Dr Hunter lepoited one case to me, in which the 
eosinophde count was 87 ptr cent The eosmophiha m bronchial asthma is by 
no means a constant finding In parasitic infections, particularly the nemat 
odes, eosmophiha is usuallj a constant finding This does not hold true, how 
over, of manv of the piotozoa and some of the cestodes Eosmophiles in 

Read at the Fifth Annual Meetlnc of the Vmerlcan Association for the Study of 
AUercy Waahlnffton I> C i£a> IS 19 T 
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uematode infections usually lauge between 10 and 20 pei cent, being prob 
ably highest in hooknoiin and tiichinelU infestations 

Eosmophilia is also liequeutly obseived in scailet fevei, winch is one of 
the ebnical laboratoiy aids in difteientiating this disease fioni measles Bosin 
ophiles aie found in inci eased nuinbeis in the blood in certain skin diseases, 
parti culaily pemphigus, pruiigo, psoiiasis, and urtieaiia The presence of 
eosmophilia seems to depend upon the cause oi the natuie of the skin disease 
lathei than upon the condition of the skin pei se We also occasional!} meet 
with eosmophilia m subacute and chionic tubeiculous conditions, and some 
times m chionic stieptocoecus infections, and in ceitain anaphylactic states 
Occasional!} an inciease m eosmophiles is noted in Hodgkin’s disease 

Tissue eosmophdia, with oi without the occuiience of any mateiial in 
ciease of the eosmophiles m the blood stieam, is seen in many cases of chronic 
lymphadenitis, chionic appendicitis, and m a vaiiet} of conditions presenting 
the histologic picture of chionic gianulomatosis Eosmophilia in the blood 
IS also met ivith m a nuinbei of othei conditions, in which e-sihaiistive clinical, 
laboiatoiy, and even autops} studies tail to leveal the leasoii foi the eosino 
philic meiease, and foi the want of a better under standing, must be termed 
idiopathic 

The eosmophiles appear to be stimulated m then pioduction by eeitain 
substances elaboiated by a number of paiasites, paitieiilaily of the intestinal 
variety, and by certain tissue changes seen m bronchial asthma, astliiuatic 
bronchitis and othei infectious conditions of purely bacterial oiigni The 
eosmophiles appear to be stimulated in then production and attiacted to ear 
tain tissues of the body m a manner similai to that m which the pol}morp o 
nueleai neuti ophiles are influenced, namely, positive chemotaxis In the m 
stance of the eosmophiles, however, this stimulation and positive 
seems to be exerted upon the eosinophilic myelocytes and leucocytes la e 
than upon the neutrophilic type The exact natuie of this virus oi chemo ac^^ 
influence is not known Chemical changes m the blood and, so tai I*® 
deteimined, miciochemieal changes in the tissues aie not of sufficieii 
ness to explain the phenomenon 

EOSINOPHILIA IN ALLERGY 

In an effort to determine the significance of eosmophilia in 
painstaking analysis was made of 370 consecutive differential leucocyte co 
on 346 different patients with asthma, ha} fever, or some allied condition 

It IS latliei generally believed that eosmophilia in asthma oi bar 
tients IS practically diagnostic of protein sensitization I am foiced to 
with this opinion, however , as I have seen definitely sensitive ast 
fever patients who had no eosmophilia, either during or 
Furtheinioie, some of the highest eosmophile percentages I patients 

have been m nonsensitive oi bacterial cases There were only 
in this senes with excessive eosmophilia (above 20 per ere 

perennial hay fevei patient and tliiee asthmatics, and all four 
nonsensitic e 
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In mo3t e\eiy patient m this senes marked or excesvne eosiiiophiha 
the stools ivere carefully examined for the presence of parasites or ova^ but 
none were found to account for the eosmophiha 

Sex There were lo9 males and 211 females lu this series The average 
percentage of eosmophiles toi Iht males ^\as about 0 per cent and foi the 
females %Naa about 51^, pei cent Sev theretore has probablj no influence 
on blood eosinophiha in aUerg\ 

Age — ^The a\eiage age of all the jiatients t^ith blood eosinoplulia \\as about 
thirty aeven years whercTs the axeiage age of iU the patients uhose blood 
eosinophiles were within norm d limits was about thirtj nine jears From 
this it may be inferred that on in a'\en,.c blood eosinophiha is encountered 
in slightly younger nidiMduils thin is a nmiual percentage of eosmophiles 
There was in this senes ho\\e%ii om pilunt si\t> nine \ears of a^c whose 
eosmophiles were 18 pei cent in<\ inothei patient slxt^ tour vears old whose 
eosmophiles were 22 pei cent 

J.s<hwia — means of si m t<sts pitients are dnided into two 

groups first, those who aie found smimIim to some foieign protein Uood 
animal epidermal pollen or mistellaiuous mb i) int'‘ de'^ignated as true bron 
chial or allergic asthma second those who nn not found sensitne to am foi 
eign protein designated as astlmi itu bionelnti oi bacterial isthma In this 
senes, there were 193 diffeientnl Ieiuot\t( tounts on ]>iticnts with asthma 
The cosmophile avoiagc toi <U tin snisitne i^tlimi patsenls w is about 7 per 
cent, and for the nouscnsifne isthmitns w is nlso nbout 7 pei cent bciisi 
lizatiou in asthma, thercfoie has no infiiuni.» ou blood cosmophdii 

Bronchitis (Nonasthmatu ) — In touti »M with ustlimatie bioimhitis Iheie 
were 12 cases of nonastbinatic biomhilis in seiics with an cosmophile 
a\erage of only about 2 pei cent lu otlni wuuls tsthimtie bionelutis pro 
duces a much higher eosinopluk I'cia^e ihui <(oea non isthmatic bronchitis 
Sag Fever — ^Theie wen Ot) dirt<inituK <ui hn fe\er patients (25 sea 
aonal and 55 perennial) with an eosm<»pluk iierigo of ibout b pei cent 
The average percentage of co mo}>liik‘' toi scisond hiv fixer x\ is ibout 5'/ 
per cent, and foi pcienunl hax texii w is ibout 7 pei eent being 'liiuost 
exactly the S'liue m the noiisen'*itm as in th< s< nsitix t p itieuts Inhij texer 
therefore, just is in a thni i sensiti/ ition has no mlluciii.e on cosinoplulm 
“CoZds ” — Theie xxcic lu this senes 12 i isis of ficqueut head colds 
three of them compile ited bx sinus tionbh i lu eosiiiopUtk nci igt for this 
group x\as oiilj ibout 1 per eint It xxouhl sccui trom this tbit reeurient 
‘head colds xvith oi without sinus troubk <lo not pioduee is hioh an eosiiio 
phile average as does hax fexer 

Fezema — There were 46 differcntnh on patients with eczema m this 
senes, with an eosmoplulo avenge of eviotlx o per cent The cosmophile 
average for the nonsensitix e ecz*»nns was ibout cent x\ here is for the 

aensitixc eczemas it was ihout pir cent Although it is based on reli 
lively few cczcm v cases it max hr inferred that protein sinsitivc eczema pro 
duces a Inghei blood ^osmophde ixerit,r tluu dots nonsensitixe etztmt 
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Utticana — ^Eleven difterentials on patients with uiticaria in this senes 
gave an eosinophile aveiage of about 4 pei cent It is evident fiom these few 
cases that urticaria does not always produce a definite blood eosmophiha 
Duiahon of Disease — The aveiage duration of disease of all the patients 
with blood eosinophilia was about eleven years, wheieas the aveiage duration 
of disease of all the patients whose blood eosmophiles weie within normal 
limits Avas about thiiteen yeais Prom this it may be inferred that, on an 
aveiage, the longer the duiation of disease, the less likely for blood eosmo 
phdia to be encounteied Theie was m this series, however, one patient with 
22 pel cent eosmophiles, who had been having asthma foi fifty-tivo years 
Sensitive oi Nonsensitive — Poi the entire series, the eosmophile average 
of the nonsensitive cases was about 5^ pei cent and of the protein sensitive 
cases was about 6 per cent It has been pieviously stated that in asthma and 
hay fev^er, piotein sensitization has no influence on blood eosmophiha 

Type of Sensitization — In this senes, the eosmophile aveiage for the food 
sensitive patients was about 7 per cent, foi the animal epidermal sensitive 
patients exactly 6^ pei cent, and foi the pollen sensitive ones about 6^/4 pel 
cent Appaiently theie is no connection between the type of sensitization and 
the peicentage of eosmophiles m the blood 

Sputum — Dll ect smeai s fi om the sputum of 123 patients with asthma or 
bionchitis m this series, iveie examined micioscopically for the piesence of 
eosmophiles They weie divided into foui groups according to the number of 
eosmophiles present, namely none, few, moderate number, and large number 
In comparing the number of eosmophiles m the sputum with the percentage 
m the blood it was found that in the group with none m the sputum, the 
blood eosmophile average was about 5% per cent , in the group with a few 
eosmophiles m the sputum, the blood aveiage ivas about 6^ pei eent, m t e 
group with a moderate number in the sputum, the blood average was a ou^ 
8 per cent, and m the group with a large number m the sputum, the oo^ 
aveiage was about 9 per cent In other Avoids, the number of eosinop | 
the sputum of patients Avith asthma oi bionchitis runs diiectly para e 
the peicentage of eosmophiles m the blood 

Blood Calcium — It has been shoAvn m a previous papei*^ that no 
exists betAveen the per ceutage of eosmophiles m the blood and the ca c 

content j to m 

All the diftei ential leucocyde counts and stool examinations re erre 
this papei Aveie peifonned by Dr Oscar B Hunter, professor of bae e 
and pathology, George Washington University Medical School 
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THE INPHUENCE OP THE CAPILHABY CIRCbjDATION UPON CERTAIN 
ALLERGIC CONDITIONS* 


B\ Edw^hd Scott 0 Keefe, JI D , Boston, Hass 


T here is a defimte and impoitant relation between the capillary oiioula 
tion and allergic conditions Variations in capillary periueabdity alleet 
the amount and rate of protein absorption from the intestinal tract and later 
influence the amount of foreign protein winch conies into contact with the 
tissues supplied bj the eapillarj network The same factors which influence 
the capillary circulation have long been known to be aggravating factors in 
allergic diseases 

Within the last few years work bj Krogh' and later by T Lewis' have 
thrown new light upon the functions and structure of the capillaries The 
oapillaiies are no longer considered to be endothelial tubules reacting pas 
ai>el> to ehaiiges m the lieait and great vessels The Rouget cells have been 
demonstrated as isolated cells scattered upon the walls of the capitlaiies Each 
cell consists of a mass of nucleated protoplasm with branched piocesses which 
encircle the capillary Upon these cells the capillaries depend for fheir ability 
to eontraot and lehx under the influence ot ceitain stimuli 

Both Krogh and Lewis agree that the permeability of the oapflianes is 
increased bv a variety of stimuli mechanical thermal, chemical and photo 
gemc Lewis is satisfied to sav that the increased permeability arises from 
tliese stimuli He feels that the exact mechanism is unknown Krogh goes 
further and states after a variety of ingenious experiments that the increased 
penaeability arises from and is directly due to the dilatation of the capillaries 
Ho feels that there is sn actual increase in the size of the interstices of the 
capillary wall during dilatation which permits at that time, the passage of 
even large molecules such as the protein molecules into the surrounding 
tissues 

The conception that mereased capillary permeability and capillary dila 
tation go hand m hand is of gieat importance in any consideration of aUeigic 
conditions It is significant that the four classes of physical agents mentioned 
above as stimuli producing capillaiv dilatation have long been recognized as 
having sn unfavorable influence on eczema In fact the entire dermatologic 
program for this disease is in its final aiialvsis, an effoit to protect the skin 
from the reactions follow ing exposure to these agents 

Not only the entancous capiilsries but those of the mtestmal fraet play a 
part m eczema Faulty digestion resulting in irritating intestinal contents 
might be expected to cause a change in the permeability of the capillaries of 
the villi of the small intestine In this connection the work of Sehloss' and 

ilaj 1«* lY American Association for tbo Study of Alleray at Washington D C 


IMS 
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Uihcana — Eleven diftei entials on patients with uiticaria m this senes 
gave an eosinophile aveiage of about 4 pei cent It is evident fiom these few 
cases that urticaria does not always produce a definite blood eosmophiha 


Duiahon of Disease — The average duiation of disease of all the patients 
with blood eosmophiha was about eleven years, whereas the average duration 
of disease of all the patients whose blood eosmophiles weie within normal 
limits was about thirteen years Piom this it may be inferied that, on an 
average, the longer the duiation of disease, the less likely for blood eosmo 
philia to be encountered Theie was in this senes, however, one patient with 
22 pel cent eosmophiles, who had been having asthma foi fifty two years 
Sensitive oi Nonsensitive — ^Poi the entiie series, the eosmophile average 
of the nonsensitive eases was about 5% per cent and of the protein sensitive 
cases was about 6 pei eent It has been previously stated that m asthma and 
hay fever, protein sensitization has no influence on blood eosmophiha 

Type of Sensitization — In this senes, the eosmophile average for the food 
sensitive patients was about 7 pei eent, foi the animal epidermal sensitive 
patients exactly 6V2 pei eent, and foi the pollen sensitive ones about 6% pei 
cent Apparently there is no connection between the type of sensitization and 
the peicentage of eosmophiles m the blood 


Sputum — ^Direct smears fiom the sputum of 123 patients with asthma or 
bionehitis in this senes, were examined mieioscopically for the presence of 
eosmophiles They weie divided into foui groups according to the number of 
eosmophiles present, namely none, few, moderate number, and large number 
In comparing the number of eosmophiles in the sputum with the percentage 
m the blood it was found that in the group with none in the sputum, tie 
blood eosmophile aveiage was about per cent, in the group with a eu^ 
eosmophiles m the sputum, the blood aveiage was about 6% per cent, m ^ 
group with a moderate number in the sputum, the blood aveiage was a ^ 
8 per cent, and m the group with a large number m the sputum, t ® ^ 
aveiage was about 9 pei cent In other words, the number of eosmop 1 
the sputum of patients with asthma 01 bionchitis luus directly para e 
the percentage of eosmophiles m the blood 

Blood Calcium — It has been shown in a previous paper that no 
exists between the percentage of eosmophiles m the blood and tec 

content j to m 

All the diffeiential leucocjde counts and stool ^^.gjjology 

this paper were performed by Ei Oscar B Hunter, professor 0 
and pathology, George Washington University Medical Schoo 
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pie, if tlieie is> a gale tliiougiiouC the cail> morumg houis, dunag ■\\iiicli 
time the polhmtion I'i the he^Me'jt it would eaii’v uioie pollen into the air 
than a similar gale duiing the e\tnu»^ lUe lowe^it lund velocity ovei a pe 
nod extending fioui August 11 lo Ociobei I tor an> one daj, in Oklahoma 
City, was SIX miles aiui t})#^ highest \elotitt was 17 2 mdcs The a\erage wind 
velocity ovei the 2>enod mnitioiied w rs ‘)') miles 

Prom a clinical si nuipouit the wind is a \en definite factoi lu the cause 
ot hay fever svmptoms 1 ji im wnul^ dwh patients will complain more bit- 
terly Oui poUeu counts show tint when all other factoi*s are equal, the 
number of pollens on the pht< is abuost m duett latio to the wind velocity 
It ought to be this w i\ hm d the wm<l is blowing at five miles an 



Chart X. — A study ot the eKocl of proclpu tl n \j Mn a» l vtn \ elo li> on the poUen 
nt m f tl 

hour, let us assume hie pollen ^inntfhs wouhl conn in iontirt ujtb tlie pol 
lea plate or the mmoits membi me It iJu w md w ere blow mg at fifteen miles 
an hour, there should (.otue m tontiet witli our pollen jilates and with the 
mucous membrsne of the Im fe\pr three limes fi\e pollen {,ranules 

or fifteen pollen giaimles o\er tlie smu surf ice natura]l> would produce 
much more scieie ones 

THV VM 1 i t \\VU uv ''1 N-'KfSr 

Every botanist who Ins eoUetted jioUt-n his notmed the poor production 
of pollen on cloudi d-ns In fsct one mn fill the pollen house with poIUnat 
mg plants and find practicalK no poUen at all on the folowing morning if it 
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IS cloudy, wliile li the suu shmes, the production will be Yeiy great From 
Chart I the effect of sunshine can he leadily seen Over the peiiod m ^\hicli 
the percentage of sunshine is 100 oi neaiing 100, even if the rainfall is fairh 
gieat, the pollen content is high, but if the lamfall is zero and the percentage 
of sunshine is low, the pollen count is relatively low The figuies lelatne to 
sunshine shown m the chait aie the percentages of possible sunshine duiiug 
the day Duiing the period fiom August 11 to Octobei 1 there were twehe 
days with 100 pei cent sunshine, and eleven othei days with more than 85 per 
cent sunshine From a clinical standpoint, one soon leains that sunshine 
plays a very definite part in detennining the amount of pollen that gets into 



Chart II — A study of the factors wlilch might maPe a difference in the pollen content of 

air in three laige cities 


the an, and fiom oui study of plant life i\e leain that the amount of sun 
shine detei mines veiy laigely the amount oi piollen that is actuallj i 2 ra 
fiom the pollen pods 

IMPORTANCE OP FLINT Ln''E 

The greatest factor in deteiminmg the amount of pollen that can ^ 
found in the air is that of the abundance of plant life If the plant 
scarce, it makes no diffeience whether the sunshine is 100 per cent, the 
velocity great, oi the lamfall light, foi it would be impossible for muc 
to be found in the an The actual location of the majority of p ‘aJi ^ 

such an impoitant factoi if they are within range of thiee or four nn e^^ 
city, for from this distance the pollen will he hiought m by means 
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wind Tills will hold true for all plants with the exception of a few whose 
pollen IS -very ]iea\y We found it made -lery little difference where our 
plates A\ere located as to the leHtne pollen count 

COMPHlATUB POLLEN RECOHD FOR OLLAHOitA CITE, K\\$AS CITE AND CHICAGO 

During the late sumniei and fall ot 1926 ue made duly rd^necd pollen 
counts, uhicii aic shonu in cur\e of CliTit 11 Similai noik A\as done m 
Kansas City as is sUoanu in the same cliiit, likewise the record of a pollen 
curve for Chicago ui 1925 is shown In obsciMUg the three curACs, one can 
readily see a vast diffeicuce betA\cen the pollen content of the an in Chicago 
and in Kansas City, or bctA\ cen Chicago md Oklahoma Cit> The difference 
between the Kansas City and Oklahoma City curves is not quite so striking 

'Vou AviU note that the highest pollen content of the air in Chicago for 
1925 Avas 480 pollen granules for Kansas City in 1926 Avas 4800 granules, and 
lor Oklahoma City 7200 pollen granules It is also of interest to note that the 
dates on Avhich the first pollen granules Avere found m all three cities Avere 
pidctically the same — ^Aug 12 and 13 — and that the first peak for all three 
cities was on Aug 29 and 30 One will notice from the Chicago curve that, 
from Sept 14 and on the curve bugs the base line and that the Kansas Cit> 
curve drops to a Ioav ebb about that time and continues aa ith a small amount 
of pollen from then on The Oklahoma Cit> curAe does not drop until Sept 25 

The question naturally arises ts to w In the pollen content of the Tir is so 
light in Chicago as compaicd with Oklahoma C it> and Kansas Citj Js> it tlic 
diffeieuce in the A\md AelociU the sunshine oi precipitation between these 
tliree cities, or is theie some otbei factoit If you Avill note from the chart, 
the aAcrage Avind AelocitA ovei the period studied in Oklahoma City Avas 9 9 
miles, Kansas Citv 8 5 miles and Chicago 8 9 miles You Aviil readily sec that 
the difference is very little Therefore the difference in wind velocity could 
not be the mam factoi The aAernge per cent of sunshine in Oklahoma City 
was 74 3, m Kansas Cit> 68 and ui Chicago 66 Although there is some dif 
fcrencc m the per cent of sunshine in the tUice cities it does not seem rca 
sonablc to beheie tint the poi cent of sunshine could possibly make the dif 
fcrence in the pollen content of the air 

The rainfall in Chicago lu 192o is not sUoami on this cui\e but from the 
lucterologic repoits it aats not as gieat as that of Oklahoma Citj in 1926 So 
the difference in rainfall of the thiet eitiGs could not make the difference be 
tween the amount of pollen that is actually found m the air Therefore the fac 
toi A\hich has made such a wide iTiige of diffcience in these three pollen 
curves must be one other than rainfall percentage of sunshme, oi wind \eloc 
itA In ray judgment there is onU one othei factor that it could possibU be 
'ind that is the diffeience in the amount of plant life near these three large 
centers 

If jou will traAcl fiom Oklahoma Citv to Chicago during August and 
September >ou will find tint the ragweed groAvth, like the growth of other 
plants around Okl ihoma CitA is greatoi than tint of the same plants around 
Kansas CitA The diffeience is greit iiiough so that it is fairly easily dc 
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teeted As one goes to Chieago, fuitliei on lie can see a sinking difference 
between the plant life aiound Oklahoma City and Chicago When one takes 
into consideiation the fact that at least 50 per cent of* the time the wind is 
blowing off the Lakes, theieby coming oft a teiiitoiy in which there are no 
plants, it seems reasonable to believe that the amount of pollen m the air in 
Chicago should be at least 50 pei cent less than the pollen in the air in Okla 
homa City, even if the plant life on the othei side of that city were equal to 
that of Oklahoma City Although the Lakes reduce the amount of plant Me 
that might pioduce pollen very largely, the pollen content in Chicago is so 
much less than that in Kansas City and in Oklahoma City, that even takmg 
the Lakes into consideration, it could not reduce the content to such a low 
ebb unless there were another factor, and that other factor, I am sure, is that 
of the difference in the abundance of wind-borne pollinated plants around the 
three centers mentioned 


THE ORAL ADhIINISTRATION OP POLLEN* 


By J H Black, M D , Dallas, Texas 


T he first definite attemjit to immunize pollen-sensitive individuals to their 
specific pollens was that of Dunbar’- w'ho, working on the hypothesis that 
the active substance of pollen was a toxin, injected animals with pollen and 
used the antiserum thus obtained iii an effort to secuie a passive immumty ui 
his patients In 1911 Noon'’ and Pieeman,’’ wath the same belief legaidmg the 
active substance, gave a senes of injections of pollen extracts to then patients 
Avith the hope of producing an active immunity and protection against elm 
leal hay fever 

While our present form of treatment dates from the work just mentioned 
and that of American workers who quickly followed them, our opmions as o 
the active substance of pollen and our ideas as to the mechanism bj w 
relief is obtained have undergone radical revision Sufficient data 
available to pennit definite conclusions about either but one may be 
to saj'-, first, that evidence is accumulating which tends to confiim t e e 
that the active constituent of pollen piobably is not piotein, secon , 
one believes that pollen therapy brings about a time immunity, t n ^ 
recent evidence discredits the idea that treatment is specific desensi ^ 
and, fouidh that no evidence exists for the assumption that a to 
induced The findmg of a specific “reagm”® in the blood of po en 
individuals brought some hope that it might explain the situa 
demonstration® that reagin does not in any detectable manner a 
ity of the “atopen,” leaves the question unanswered mdissol 

Since it has been assumed that the atopen in pollen is protein o 

for me Studj 

•Head at the Fifth Annual Meeting of the Ameiican Associa on 
Allergy Washington D C Mav 16 1927 
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ublj associated with it, hypodermic administration has seemed the only ra 
tional means of treatment If this assumption is not correct, the necessity for 
this method no loiigei c\ists and othci l^cnues ot approach may be considered 
fhere are at least thiec objectionable ftuures ot hypodermic therapy First, 
there is always a certain aiuouiit ot pain winch becomes a matter of conse 
quence with cliildien and those to whom coneentiated glycerine saline extracts 
are given Second, patients who have no phjsician accessible must resort to 
self medication or be denied treatment Third, and by fat the most impor 
tant, constitutional reactions occur not infrequentlj m spite of all precautions 
In ordei to determine if protection could be secured bv the oial admm 
istration of pollen, and also to learn something of the absorption, distribution 
and elimination of pollen thus admuustcred j,iant ragweed pollen — ^to whicli 
I am sensitive — w is taken oialiy me This is a buef pielmimary report 
upon this work 

The extract used was a 5 pu cent ghceimc Coca solution of giant ragweed 
made by standing twentj four houi-s at room temperature and filtered througli 
paper One tenth c c of this extract diluted 1 10 000 was the minimal amount 
requned to pioduce a mild haj fc\ci witliui two minutes after being instilled 
into my nostiil A dilution of 1 100 000 injected mtiadeimallj into mj fore 
irm produced a topical wheal with pscudopods 

The initial dose was 0 1 c c of the d per cent extract diluted with approx 
imately 2Q0 c c of water and taken ou an empt\ stomach with the belief that 
it would be passed rapidlj into the mtestme without stimulating gastric 
secretion The dose was ineioased hi doubling until 3 0 cc was reached, 
after which 01 cc increments were used Doses were taken thiee times 
daily The maximum dose was 2 5 cc which ga\e a total of 7 5 c c in the 
twenty foui houis This is fifteen times the hual dosage usualh required hypo 
denmcally m our locality and winch has piotected me during the past three 
weed seasons The total amount tal eii w is 14 5 c < in sc\ en das a time 

Since this was done outside the ragweed seison an attempt was made to 
measure the degiee of protection secuied b\ the loweimg of the sensitiveness of 
the nasal mucosa to instillation of r'ig\veed pollen into the nostril Blood was 
drawn from a vein each da^, the serum separated and used for lutradermal 
injection to deteimiue the piesenee of ragweed atopen Urine was collected 
filtered through a Berkefcld filter and tested intradermallj to determine if 
elimination occurred in tins was heces weie extracted with distilled water 
and put thiough a Berl efeld candle then used intindermall> to le iru if some 
of the material was coming through uuihsorbcd 

The first statement which can be nude legaidmg our findings is that the 
quantities of pollen used produced no uupleasint simptoms of aiij laid 
Theie is little taste to the well diluted extract and nausea or pain was not 
experienced No constitutional reaction occurred which is in marked con 
trast to my experience in taking h^pode^lnlc thcrapj 

Whereas before this treatment 01 cc of a 1 10 000 dilution of this ex 
tract produced sueezmg in two minutes wlicii instilled into nn nostril (and 
teaction to this minimal amount is a coustaut), ou the day following ce&satiou 
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ot tieatment 0 1 c c of a 1-1250 dilution, or eight tunes the usual amount was 
lequiied Whether this is an until ely leliable index of iiroteetiou I do not 
know It certainly mutates, as near as may be, the natuial mode of attack 

Levine and Coca^ have injected pollen intiavenously in normal mdnid 
uals and found it in the blood up to the seventh day and demonstrated it in 
the urine during the first forty-eight hours Two sensitive mdividuals who 
had received pollen tieatment over a period of eight veeks showed none m 
then blood 

My blood ivas diaivn on the last two dajs ot tieatment, and one dav, fi\e 
and seven days lespectivelj after tieatment was discontinued The seium 
was separated and injected mtiadeimallj’^ into my foieaim, into passneli 
sensitmed areas m a noimal skin, and into a nouscnsitne skm 

In mj"^ skm the leactions obtained during the last two days of tieatment 
equalled in size those resulting tiom the injection of a 1-20,000 extiact One 
day after tieatment was stopped the ivheal was slightly moie than one half 
IS large, ivhile on the fifth and seventh days aftei treatment the reaction was 
not appreciably laigei than the control Injections of seium mto a nonsensi 
live skin weie made at the same tune as the above and weie uinfoinilj nega 
five In sensitized areas m a normal skin reactions paralleled closely those 
in my owm arm Evidently the atopic substance was being absoibed in ap 
pieciable quantities and was unchanged by contact iMth leagm Elnninatiou 
horn the blood was rapid 

Smce it has been shown that leagin is neutralized m the skin and m 
vitro by contact with its specific atopen,® it is interesting to note that, m this 
instance, atopeu and leagin apparently existed eomeidentalh could be 
demonstrated in the serum at the same time One-tenth cc of my serum 
drawn on each of the last tw^o days of tieatment was injected mtiadeiinalh 
mto a noinial individual On the following day a 1-100 dilution of pollen 
w'as injected mto these sites Typical reactions w'eie obtained which were 
onlj^ slightly smaller than those resulting m sites sensitized bj lUY ^eium 
drawn prior to tieatment It wmuld seem that, while the atopen was pieseii^ 
111 the serum, m demonstrable amount, it was not sufficient to neutia we 
the leagin, at least 

The filtered urine was tested during the last three days of 
The size of the wheal in sensitized skin increased piogiessivelj para 
the increase m amomit of pollen ingested, while m normal skin 
not occur Urine passed on the seventh day aftei tieatment gaie 
but definite, reaction ^ 

A watery extiact made of feces passed on the last two days of 
piodueed large wdieals in sensitized skm and no reaction in the noiim 

SUMMARY 

1 The oral admmistiation of large doses of pollen extiact 
individual is apparently devoid ot danger and causes no iinpleasaii 
It IS probable that the slow'- absorption by tins route makes * ^ 
administer large amounts yvithoiit danger of constitutional leac 
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2 That au appreciable amount of the pollen is absorbed is shown by its 
presence in the circulating blood and its elimination in the urine That some 
of it IS not absorbed is shoivn by its piesence m the feces 

3 A certain amount of protection may be assumed by the lowered sensi 
tivity of the nasal mucosa Clinical protection could not be proved in this 
^sork because it was done outside the pollen season 

4 The coexistence of atopen and reagm m the circulating blood is shown 

CONCLUSION 

While this fragmentary leport is not offered ts final evidence it ^\ollId seem 
justifiable to conclude that the oral administration of pollen extract offers a 
satisfaetoiy means of seeming piotection against pollen and is free of the 
objectionable features of hypodermic therapy 

Note^ — S ince the abo\e was written approximatelj one bundled fift\ 
cases of pollen asthma and hay fe\ei have been tieated y\ith tins method yMth 
most gratifying lesults A detailed report is in prepaiation 
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CLINICAL INVESTIGATIONS IN ALLERGY 
A REVIEW OF 189 PATIENTS OF ASTHMA AND HA\ FEVER CLINIC* 


By Leon Unolb, M D ,t Chicago 


I N !MAY, 1924, a clinic for the care of patients suffering fiom the so called 
alleigic diseases y\as opened at Northwestern Eni\eisity Medical school 
At first tliere were but few patients but the number has increased steadily 
to the present time 

This group under study consists chiefly of cases of bronchial asthma and 
hay fever, besides these there are a few cases of allergic ihmitis, urticaiia 
and angioneurotic edema Other diseases such as eczema and epilepsy ha\e 
for some years been thought by some to ha^e a relation to allergy, but the 
cotinectiou is not as well cbtahlished as lu those just referred to 

One hundred and eighty nine patients comprise this study There are 
numerous others y\ho y\ere examined m the dime and immediately referred 
1o some other department or who came only once or ty\ice to the clinic 

Read before the American Association for the Slu 1> of Allergy WuJilnbton D C 
May 1$ 19 7 

tAsslstant Professor Department of Meillclnc Northwestern Unhorslty il Heal ‘?chool 
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These aie not counted in the above numhei Ot these cases 135 aie white and 
54 colored, 96 males and 93 females The aveiage age is 32 The average 
duiation ot symptoms is six years Theie is a family histoiy of asthma or 
hay fever in 36 of the cases or 19 per cent 

Complete histones and physical examinations were done m all of the 
cases In addition all had Wassermann, mine and blood count tests done, 
a large majoiity also had sputum and chest x-ray examinations Most of 
the patients weie also carefully examined in the nose and thioat dispensary 
and where indicated x-rays of the sinuses weie carried out Eveiy effort 
was made toward correct diagnoses 

Bionchial asthma was diagnosed in 121 of the 189 cases This diagnosis 
was based chiefly on the histoiy of the attacks of dyspnea, cough and wheez 
mg starting usually m children or young adults Physical examinations 
vaiied, wheezing sounds and the tj'pieal musical chest findings were present 
during an attack and often between attacks, but fiequentlv theie weie no 
rales between spells 

Skm tests weie done moie oi less completely on 88 of these 121 eases 
Thoroughness was oui slogan and rve tested out the patients as completelv 
as possible Most of these patients had from 100 to 200 difteient cutaneous 
tests performed, m addition some mtiaeutaneous experiments weie earned 
out In the other 33 eases tests were either not done at aU oi weie in 
complete 

Of the 88 patients suffering from bronchial asthma rvho were thoroughly 
skin tested 74 or 85 per cent gave positive findings, 13 or 15 per cent were 
completely negative, 21 of the positives were found in patients who had 
seasonal asthma and liav" fever and who only developed asthma during the 
pollenating season of the weeds to which they were sensitive All these gave 
positive skm tests to one or more pollens, especially to giant or short lag 
weed, the chief causes of hay fever in this region As a rale the dyspnea 
in this group oecuned about one wmek after the hay fever symptoms began 
and some of the eases were acutely ill at this time 

The other 54 positive cases of bronchial asthma gave 126 positive s n 
tests to difiierent substances There were 64 positive to animal deiivatnes, 
23 to food substances, 23 to house dust, and 16 to miscellaneous substances^ 
From this number it is at once apparent that most cases are sensitive to mo^^ 
than one substance and this fact emphasizes the necessity of complete tes i 
of patients It is not advisable to quit trying when one positive is foun 
Of the animal materials goose, duck and chicken feathers 
of the positives, cat hair 8, horse dandei 7, cattle Iran 5, pigeon ^ 
and squirrel fur 4 each, canary feathers 3, 2 each of dog hair, came 
and rabbit hair, one each of mouse hair and parrot feathers 

The food substances were scattered and not nearly so important, 
include 3 eases each of egg and wheat which are frequent causes o 
asthma The other 17 food positives were divided among the ve^ 
chiefly, and were apparently of little importance as causative faetors^^^ 

The miscellaneous group had 16 positives, chief of which nas m ^ 
the basis of face and talcum powders — there were 7 positives to 
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retiirum, the mam ingredient of insect pondeis, i\aa second witJi 4, the other 
5 consisted of 1 positive for each of silk, tohaceo IvapoL. (silk floss) henna and 
face cream 

There weie 23 positne tests for house dust Dust ivis coflected from 
stveral houses and extneted according’ to the Coca method and injected 
mtracutaueouslj , using a control of the extracting fluids Dust is obviously 
a mixture and as obvioush must varj more or less m different homes Up 
to the present time ue have not had facilities for collecting and extracting 
dust from each patient s home This is the ideal v\ e have lu mind and v\ ill 
carrj out as soon as we have sufficient assistance We approached this work 
about a year ago in a very skeptital frame of mind even though some excel- 
lent results had been reported from the Cornell clinic We have had some 
encouraging results, hovvevei and the vvoik is still going on 

The treatment cairied on in the clmic is both symptomatic and specific 
The former consists of adrenalin and ephedrin for attacks of asthma, cough 
nuxtures, potassium iodide calcium lictate thyroid etc The specific treat 
ment aims at elimination of the offending substince, vihere possible and 
desensitization vvheie necessiiv Pillows are banished m the feather cases, 
ammals in those affected bv them eggs and wheat are withdrawn from the 
diet where indicated, fate powder removed in those cases sensitive to orris 
root We have used ephedrin in about 75 cases to date and can sa> vve have 
had some fiirly good results and some not so good With better grade 
ephednn now available vve hope foi better success 

Deseusiluation has been attempted where advisable by increasing h}po 
deimio injections of the offending subst inces — beginning w ith 01 e c , usu'ill) , 
of 1 lOjOOO or 1 100 000 dilution and working up to 1 500 or in pollens, to 
1 100 dilution Alto^jCtlier about 20 to 30 injections or moie have been given 
in each case Dust injections have been given beginning with 0 05 cc and 
increasing the same amount each time till 1 c c dosage Ins been reached, then 
we repeat this dose once or twice vvceklv 

In certain cases especiailj in those who give no positive skin tests othei 
measures have receutlj been tried, including vaccine thenpj, merciirj quartz 
vapor lamp and x rav treatments and intravenous injections of sodium iodide 
and calcium chloride The woik along these lines is too new for definite re 
ports but we feel strouglv th it autogenous vaccine and quaitz lamp treat 
meuts offer considerable promise A\c hope to lepoit on these aspects at some 
future time 

The Uav fever cases have been given both preseasonal and coseasoiial in 
jections of the offending pollens and we have had good lesults m both groups 
We prefer to give treatment before the time of poHemtiou but in those pa 
tients who report during the season we have been agreeably surprised at some 
excellent results from a few injections 

The results of treatment in our asthma and ho> fever cases have been as 
follows 


BRovcnrvL asthma 121 CASts 

Good results 12 

Improved 

Vot improved 7 

^ot returned or incomplete 76 
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Of the patients who showed positive skin tests and who have moie or less 
completed treatment 35 out of 38 showed at least some improvement Of 
these 10 were rendered piactically free fiom asthma 

Thiee of seven asthma patients who were thoioughly tested and found 

negative weie somewhat impioved by symptomatic tieatnieiit, toui cases still 
have attacks 


HAY lEVER 47 c^sES 

Good results 44 

Improved 24 

Not improved 4 

Treatment incomplete 21 


Thus we find 25 o± 26 completed cases moie 01 less impioved bj pre 
seasonal 01 coseasonal pollen injections, we especially noted that those cases 
with combined asthma and hay fever tveie most benefited by this treatment 
and practically eveiy one was rendered fiee from asthma ' 


ALLERGIC RHINITIS 


This condition is characterized by more or less sneezing and ihimtis occui 
ling all yeai round Pollen tests are usually negative here while tests for 
0111 s root, feathers 01 wheat floui are frequently positive Removal of the 
cause and desensitization usually give excellent lesults We had only four 
cases of this afi:ection of whom thiee weie sensitive to oiiis root, and one to 
wheat There is no doubt that a large percentage of persons, especialh 
women, who have frequent attacks of rhinitis belong to this sensitne group, 
and, likewise, if physicians who treat these cases ivould have them skin tested 
nianj'^ more would be uneaithed, then ofltending substance or substances re 
moved, and the patients benefited 


Theie were five cases of urticaria and angioneurotic edema Skin tests vere 
negative in one and tests were incomplete 01 not done m thiee One splendid 
result occurred lately, a woman strongly positive to silk She has impioved 
remarkably on withdrawal of all silk garments 


Of 189 patients 38 were definitely nonallergic and in most of these skin 
tests were not carried out In the few tested no positives were found Of 
these 38, 13 were diagnosed cardiorenal cases and gave the the usual history 
of dyspnea on exertion beginning late in life and associated with abnonnal 
heart 01 kidney findings Theie were six cases of teitiaiy syphilis, possibl) 
syphilis of the lung, these were most inteiestmg cases and some had severe 
asthma closely simulating bionchial asthma Specific luetic tieatiuent nas 
given these patients ivith some very excellent results 

Three cases were diagnosed pulmonary tubeiculosis This is a small nuin 
ber when we realize that a large percentage of all asthma cases are wroUo ^ 
diagnosed as tuberculous and many of our cases have been m sanatorium 
Prom our experience we would suggest that a patient having attacks of coUo > 
wheezmg, and dyspnea who has asthmatic tvpe of rales only, and who has 1 ^ 
repeated negative sputums, is probably not tuberculous and should be tes e 
for bronchial asthma 
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0110 disagreeable fact st uids out in tins biief reiieiv aud tliat is the large 
mimbei of cases iiho ha\o not returned foi further testing Some came onlj 
once, otliers oul> a feu times This featuie is characteiistic of all dispeusan 
work aud exists to a lessei extent m private practice as well Patients uander 
around from clinic to clinic as the^ often do from one physician to another 
We have wasted a good deal of time and strength carmg for these eases with 
no apparent good eithei to them or to us 

111 111 effort to le’^sen this e\il ue non hand each neu case a copj of the 
following hi’tiruciion', to Pattenf<t '^Hffrnng uith ■isilniia Asthma is a chrome 
ailment ind one uliieli causes a good deal of suftering We know that among 
the chief causes of asthma aie hair and damltr iiom animals foods pollens 
fiom weeds, bacteria and dust 

*‘A great deal of time and patience is requned to discover the cause m 
au3 one particular ease and then then lollous a long course of tieatment 
which depends on the cause ni each case All tins takes time but in oidei 
to get good results in this long drawn out sickness m must hate your hetp 
lou must be patient and come regularl> wlien told to do so 

“If 30U do not inteud to go thiough with the tests and treatment w^ 
carry out here, we prefei that jou do not begin at all as ue do not want to 
waste jour time or ours The results heu ha\e been excellent in most cases, 
if you eoopeiate aud follow instnietjous lou also ha\e a good chance to 
obtain relief “ 

We hope the abo\e pamphlet will lielp our attendance 

In conclusion I want to thank BJ's S M heinbeig and S T Taub for 
their invaluable senices both in the dime and in preparing these statistics 
We trust that at some futme time we im\ again iia\e the opportimit\ to 
come before jou with some newei and more important discoveries 



THE ROLE OF THE STRUCTURAL FEATURES OF POLLExN mm 
IN IDENTIFYING THE MOST IMPORTANT HAY FEVER 
PLANTS OF CALIFORNIA* 


Bi George Piness, MD, and H E McMinn, AB, AM, Los Angelas 


INTRODUCTION 

A TTEMPTS at ideutif3 mg wind-blow n pollens lia’v e been made by vaiious 
JTL woikeis in the field of alleig3 The pollen is seemed b3 exposing micro 
scopic slides coveied with a thin la3ei of glyceiin, com oil, oi cottonseed oil 
Most of these attempts have been veiy limited on account of the almost total 

absence of stiuetuial keys foi the identification of the pollens found upon 
the slides 

During the past thiee yeais we have made studies of about 350 species 
of wund-blown pollen plants of Califoinia The pollens fioni about 180 of 
t lese species have been included in the tieatment of allergic patients in our 
aboi atones Ihe stiuetuial featiiies of these pollens haie been carefulh 
studied, and a key has been prepared which will enable us to deteiiiiine, as 
ai as possible, the species of plants whose pollens might be found in the 
atmospheie thioughout the state of California 

METHODS 

The pollens were examined fiesh fioni the flowers, several davs aftei falling, 
and after being treated with ethei These three pollen conditions were 
designated as fresh, div and ethei-drv respectively Observations were made 
with the aid of the 4 miu and oil imnreision objectives upon the three pollen 
conditions, mounted di3% m w'atei and in balsam D13 and ethei dij pollens 
wRen mounted di3'^ were similar in all visible chaiacteiistics wuth the excep 
tion of coloi, whereas the fresh pollen raomrted dr3'’ varied much in shape 
and rn other visible chaiacteiistics, this being due perhaps to the amount of 
desiccation oceurrmg before and during shedding Water and balsam mounts 
caused most dry and ether -dr 3’’ pollen to become spherical, exceptions being 
noticed in a few species with oval, elliptical and pyiadimal pollen grains 
These simply swelled slightlr , retaining then chaiacteristic shape when dn 

Water mounts proved the most ymltiable in stucUing the germinal porei 
and certain featuies of the exine, while di3'^ mounts w^eie used for the studj 
of size, shape and furrows caused by desiccation We have considered the 
dry condition the natural condition of pollen for our studies because the 
pollen, when wind-blowm, soon becomes desiccated and shrunken This is m 
agreement with the studies of Pope ■■ 

Photomicrographs were made of all pollens and these aided materia 
in supplmenting the mieioseopic observations 

’Read before the American Association for the Study of AUers\ W^ashington 
Ma> 17, 1927 
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RESULTS 

Altliough most of our lesults are embodied m the Le> \vhich follows, it 
items important to call attention to a few outstanding observations and con 
elusions The glass familj Grammeae contains more possible hay fe\er 
species than any other plant family 0\er thirty genera, including about 
seventy species, of grass pollens nere studied Di> mounts of dry pollen 
revealed that all species of grasses contained manj pollen grams resembling 
m shape and appearance grains of half npe field corn i e pi ramidal with 
shrunken cavities on then sm faces This charackr nhile not uniformly present 
m all pollen giams series as one of the best aids m identifjiug grass pollens 
Without a single exception all the species showed a single germinal pore and the 
presence of abundant stsreh These cliaiacteiistics showed up particularly 
well when mounted in a weak solution of lodme in aqueous potassium iodide 
The mean 'i%eiage length of the dr\ grams was 37 5 mieious the range ex 
tending fiom 18 micions m bporobolus nioides to 58 microns in Secale cereale 
A variation of 7 to 10 microns \ris found m the vaiious samples of n gnen 
species Size alone pio\ed of \erv little aid in identifviug pollens 

In the sunflower famil) Compositae two distinct types of pollen giams 
were found, a spheiical or oval form with definite spicules and an elliptical 
form with furrows The lattei form was characteristic of all species of the 
genus Artemisia the foiiuei of all the genera of the tube Ambrosiaceae In 
both forms the surface of the pollen grains appeared slightly granular or 
roughened as in an orange peeling Water moiuits of all species of Artemisia 
were spherical m general outline \ct distinctlv three lobed the lobes repre 
senting the eiuie surfnees between the longjtiidiinl furrows 

The uumbei and size of the spitulcs weie tound to be quite \auable among 
all the spccjcs of the tube Ambrosiaceae Species of some geneia however, 
resembled each other so close!} in spjcnle ohaiacters thit it was impossible 
to distinguish the species in a mixed mount This was found to be the case, 
also among the genera of Ambiosiaceae Since in many localities of Cah 
forma the ragweeds (ambiosias) fransenas and cocldeburs shed their pollen 
concurrent!} , it would be highly doubtful whether one could rel} upon specific 
or even generic identification of the spiculated pollen grams found upon 
exposed plates It would be fairh safe to state howe^e^, that all wind 
blown pollens with spicules belonged to the Ambrosiaceae, as no othei stneUy 
wind blown pollens possess this characteristic All the virieties of bacchans 
cosmos coreopsis chrjsinthemnm gaillardia and helnnthus have spicules, but 
these genera of Coinpositue being pnimrih luseLt-pollinated can scarcely be 
expected to appear upon a pollen plate 

The third loigest famih considered was the goosefoot or chenopod 
(Chenopodiaceae) famih All the species possessed spherical pollen grams 
The exine showed distinct round concavities gnmg the pollen grams the ap- 
pearance of ' lound mesh ’ golf balls These eonciMties or depressions varied 
in size and number among the different gcneia and among the species of a 
given genus Since a given simple of pollen from i singk species of a chenopod 
showed considerable virntion in nninber and size of those concavities, it was 
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FAMILY 


NUMBER OF 
GFNErA 


Aceiaceae 1 

tMaplc 

Aniaiantliaecac 1 

t Amarautli 


Bctulaccae J 

tBnch 

CIicnopodiaLeAL 7 

fChcnopod 


Gompohitac 11 

'Sunflower 


Ciueifeiae 1 

*Mustaid 

C>poraceae 2 

t Sedge 


EuphoihiaLoao 1 
’‘Spuigo 


Tagaceac o 

tBeech oi Oak 

Gairyaceae 1 

tSilk tassel 
Grammeae 33 

t Grass 


Juglandaoeae 1 

t Walnut 

Legunuuoseao 1 

’‘Pea 

Moi ace le 2 

*Mulberiy 

Mvricaceae 1 

t Sweet gale 

Alyrtaeeae 1 

* Myrtle or 
Eucalyptus 


Table I 

SUJiMABY OF Pollens Studied 


NUMBEP OP SHCPE WHEN 

SPECIES DRY 


2 Elliptical, with 

furious 

1 Spherical, some 

tunes iiiegulir 


d Polyhedrie 


10 bphci ilaI 


2(i Aitenusia — Ellip 

tical with fur 
rows 

Other G e n e T a — 
Oval or sphen 
cal 

2 Elliptical, with 

furiows 

2 Irregularly spheri 

cal, oval, pj ra 
nudal Shrunkeii 
surfaces 

1 £i-egulailj o\al or 

spherical 
Shiuiiken sui 
faces 

8 Elliptical, with 

furrows 

3 Iriegularly sphen 

cal 

68 Irregularly oval, 

spherical, pyra 
nudal “Gram 
cornhke” wuth 
shrunken s u r 
faces 

3 Irregularly sphen 

cal 

8 Spheiical to oval 

2 Irregularly oval to 

elliptical with 
shrunken s u r 
faces 

1 Polyhedrie 

Shrunken s u r 
faces 

2 Equilaterally tri 

angular with 
r e t u s o ly trim 
cated corners 


external MMiKINGS AND OTHEF 
FEATURES OBSEPVED DRy AND 
JIOIST SHAPE WHFN MOIST 

Smooth Spherical, somewhat 
3 lobed 

With regularly arranged con 
cav ities, like round mcsli golf 
balls Slightly granular 
Spherical 

Pores at the thiokened cornerb 
Irregularly spherical 3 to o 
germinal pores 
With concavities or pore*, like 
lound mesh golf balls Gran 
ulai or smooth btarch prcs 
ent Spherical 
Artemisia — Smooth or verv 
granular Spherical, 3 lobed 

Other Genera— Spiculate 

Spherical or oval 

Granules fonmng regular rctic 
ulations Oval 
Care\ — Smooth, oval 
Scirpus — Smooth, pvraiuidal 


Smooth and spheric il 


nooth or s^'S^tly giaimlar 
Splierical or broadly clhpti 
cal 3 germinal pores 
ranular or reticulated Spber 
ical 3 germinal pores 
mooth One ger^al pore 
Starch present Sphenwl 
broadly elliptical or pf 


to 14 larges pores Seal 
,ped around edge Spher 

h concentnc polygons over 
irface Spherical ^ 

iiulus— Smooth, 

tchpole Sphenca 
3 

pherieal— somewhat 3 




•Insect and wind pollinated 
tWlnd pollinated 


bTRUcrunvL it^ituhl-s oi- iollln anuNb 
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Table I — Continued 


SuirazAFi OF Pollens SruDnrD 


— "'ir/K.r 

NUMBER op 
SPECIES 

SII VPE WHEN 

DPY 

EXTEPNAL MAFKINGS AND OTHEP 
FEATURES OBSERVED DRY AND 
MOIST SUAIE WHEN MOIST 

Oleaccae 

iOhvo 

1 

1 

Broadlv elliptical 

Very granular or reticulated 
Spherical 

Palmaceae 

iPalm 

1 


Elliptical with 1 
furrow and 
acute ends 

Smooth Irregularly spherical 

pAp'v\craceac 

Poppy 

1 

1 

Spherical 

Sinootli Spherical Omngo 

color ^\ ith C narrow fur 
rows 

Pmaceae 

tPino 

1 

- 

Spherical u 1 1 h 

wings 

Smooth Shape amo as when 
dry 

PJantaginaccac 

fPlantam 

1 


Irregularly siilicri 
cal with shrunk 
cn surfaces 

Smooth ITith 10 to 24 ger 
minal pores Starch present 
Spherical 

Platanaccao 
tPlane Tree 

1 


Truncated ellipti 
cal 

Finely granular like an orange 
peeling Spherical 

Polj gonaceae 
t Buckwheat 

2 

Q 

Irrcgularlv o\al to 
elhptical — \axi 
able with ureg 
ular folds or 
furrows 

Smooth Large, abundant 

starch granules Spherical 

Bosaceao 

•Bose 

1 

1 

Irregularly sphcri 
ca) to olliptical 

Smooth Spherical 3 genni 
nal pores 

Salicrvccac 

Willow 


0 

SaliE — Broadly cl 
liptical mth 3 
furrows 

Populns — Irreg 
ularh spherical 

Sahx — Reticulated except in 
furrows Spherical 

Populus— Smooth Spherical 

Spargaumcoao 
iBur reed 

1 

1 

I rri. gularl V sphcri 
ciU to elliptical 
uitli folds or 
creases 

Granular all over surfrec Lit 
tlo starch Spherical 

Typhaccao 
tCat tail 

1 


T \ p h a August! 
folia — Irregular 
h spherical Or 
omI 

Tvpba Latifolia — 
In tetrads 

( groups of 
four) 

T Augustifoha — Granular all 
over hko an orango peeling 
Spherical 

T Latifolia — Granular In 
tetrads 

Umbclhferao 

Parsnip 

1 

1 

Peanut shaped 

Smooth Elliptical nith 4 

pores at middle, often pro 
truding 

Smooth With 3 gennunl 

poro'i Spherical 

Urticacoao 

tNcttlo 

1 

1 

IinguHrlv oval or 
prraziiidai, uath 
shruukcii s u i 
faces 


concluded, that these chaiactensties were not suitable criteria for distinguish 
lug the different genera and species of the Chenopodiaceae The entire surface 
was either smooth or slightly roughened as in an orange peeling 

Verj closelj i elated tasonomicallj to the chenopods are the Amaranths 
(Amaranthicae) Their pollens were similar to those of the chenopods m all 
observed morphologic features Since several species of the Cheuopodiaceae 
and Amaranthaceae shed their pollen during, the same season and since the> 
are quite likelv to be growing in the same -vicinitj, we might, therefore, ex 
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pect to find these pollens mixed on the same pollen plate n. 

tte?" O'"" -possJe Ul":: 

ttes p„l e„s r„„ a given nnvlnie of species In the „as. „I the L , . I 
fami le, the cleavage line of pollen differentiation is bioadei than a sLI 

,nTL"o:“: ,?an:::: etc trt?e‘;i:r """ - 
™s ^rriTfot “r ol 
■ ::r;r vr;r ir anZcror 

bv !? sp^'^^es of these tivo families 

tJie size of then pollen giains 

elndmll themselves mto 29 families in 

n geneia and 59 species, bnt no smgle family mcluded a bufficieiit 


Explanation op Figures 

the different \hape^s* and’^oss featwes^ found* h^“our studiX ^ 

and more minute features^"^^ drawings of dr> and moist pollen grains showing shapes 

laUtolZ\ ^pTi^n^’^aln'r in ^ peanut-shaped grain Fig 2-Typhn 

spicines Pig i—Baochana pliutm IS jf’o spherical with 

^-—^anthtuin canadense 1/iZl ^ snhoTH^oi in. "***0 coarse spicules almost spinose Fig 
Pig S—Vrtioa gi^Ua 111 "'“*1 spicules almost only coarseij granular 

Pyramidal shapes witli shrunken^surfaces* showing irregularly otal spherical and 

Pjramld^ with^acufe ® — Scnpiis acutus J/u/i! elongatcti 

shrunken surfaces and ohtnqp P^tense L with shape of grain of corn with 

single germinal pore °* ^vPded corners Fig 10 — Phalaris camneiis:s h , showing 

acute ends Fig lo canauensis Hort elliptical with a single luriow and 

(one visible) and i ounded ends oampesttis jyijci ocephala Hall illipUcal with two furrows 

14 — Ofetf europe^^^'^’bTOadU^pin^nt!'* f' ’ ®*f'PticaI a\ith truncate ends slightij gianular Fig 
losea L hke round mesh or reticulate sui face Fig 15— itfnplfx 

thus retrofletxus L showln<?*i.m i chaiacteristic of all Chenopodiaceae Fig 16 — jHiorflii 
spheiical with scahooed pHo-I Chenopodiaceae Fig 11 -^uglans caU/onaca Wats, 

Suiface view of nollen median optical view and numeious poies in surface 'lew 

Spargannun eurvcayrnim (upper left hand corner) showing depressions Fit 18 

face ^ ffieeiiei Graebnei, spherical (moist) with \ery granular sur 

view sho^ln" oahfornica Cham X 750 moist mounts a, Median optical polar 

showing sK narrow^fn^p„ ^ narrow expanded funov/ bands h Polar suiface view 
X HOO Dry mount i caching the pole Fig 20 — Salix lasiolopw -BcnM 

and reticulated surface'°^?J^ pollen gialn with rounded ends two ionffitudlnal fe ^ 

showing thm pe?hie and 21_g/o,„, alba L X 1100 Moist mount median optical view 

Moist mounts ^ p Pu'ar germinal pores Fig 22 — Quercus agtifolia Nee Y 1 00 

11 —t. JJJ gilutJ* 


unts n T\r«^Vo., . terminal pores Fig 22 — Quercus agnjona ivee ^ 

Polar suiface" \lew showing Intlne piotruding through pores in v.--- 

tago P^'^trudlng ,porUon^^ Fi^ 


gianules and three piotrudlng portions of intin& 
Moist mount showing- distantly placed sermlnal po* 

71 -^. 7,^1 r^r,x,ni> y. 1000 


Moist mounts 

74 — Pianfopo lanceolata L 

tiU to 14 to each p-ialTi^ “'V. IIIUUIU. onuwiiigj uiSLanti^y »-*'V'nnfi 

mount showing irretmlar V) — Urtica gracilis var holosencla Jepson X 1000 -- 

garis heterophulla WnW shrunken surfaces and furrows Fig 2o — 

furrow and ^rnooth snrfo^ t-, “ mount surface view showing elliptical shW®, ' , 

tudlnal furrows nnt mount polar surface view showing tliree narrow jo g 

Showing 3 crllcent shanpd"’®^ '"0“"* Po'u>- °P“‘l^'.,''‘®'::JrudinK 

through the 3 nifrpV^cIf'’ sections of perine united end to end and the Intine protru 
^ P es found in thin places between two adjacent perine sections 

perine and aburi^^nt^? acetosella L X 1000 Moist mount showing spherical shape mhi 
X 1000 Moist giains Fig 27 — Corglus yostrata vai aali/ornwa J- 

thickened cornet Polar median optical view showing thiee geiminal poies througl 
Moist mount beneath the pores Fig 28 —Humalus .^Jelds 

of pine Fig ’9 shoving 3 germinal pores resembling bordered pits of ‘h® ^Sfning 

5 germinal noi^eq n,m**^* rubra Bong X 1000 Alolst mount polar median optical view ^ 
Mmst mounrqf,o,S"‘* beneath the pores Fig 30— Fesfaco califoimca V^ey ) 1 ^ 

Hon X son spherical shape and the single germinal pore Fig 81-— FhisSy 

Moist mounts ™ount showing lateral wings Fig 32— Gan ya clbptica Dougl X D 

3 germinal noro'^' Surface view showing reticulations b Polar median optical ' *'l'l j coria 
iiielanoaiwZmt sections of approximatelj equal thickness Fig 3 

Eucalvnti^''n^-h,nl^ ? mount showing concentric poljgons over ,pa®comer 

eucalyptus globulus Labill X 1200 Equilatei nally triangular with retiisely truncated c 
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pect to find these pollens mixed on the same pollen plate o 

piesenl tacvWge of pollen M„.pU„l„.oy .t q„«e LpossI o 1,1 

heee pollens fsom a given nnvtme of spaces In the case of these t.. pt 
fam. hes the eleavage line of pollen dtffeient.at.on ts bro.dei than a si* 

m The 0 “ “"I wthm the familv .'.d 

JU the Giamineae it was coextensive with the family 

was S InlZniTtoTof 1 T' 

c ons and ±oi those of Amaranthaceae 24 microns The rantre nf 

.rains of a given species vary as much as 10 micions in size it ivould be 

bj'rrsizTrf ^ 

oj tne size of their pollen giains 

clndlll hT' ""I'io ‘''“’xelves mto 29 tapnhes m 

clndmg 33 geneia and 59 spee.es, but no s.ngle family meluded a saBeienl 


Explanation of Figures 
the dlffer^ent shapes* and'^oss featwes‘ found" h?ow studio 

and more minute featufes^"^" ilranings of drj and moist pollen grains showing shapes 

latifolm L pollen ^'in™ ln'*t^etrims^"^ir peanut-shaped grain Fig 2—Typha 

spiciRes Pig 4 — Baoc/ians nilaZajfv r ® oconf/iicmpo nooA,, spherical with 

5 — ^anthium canadense ^ ^ coarse spicules almost spinose Fig 

6 — Urtica ai adits var ^ ttith aery fine spicules almost only coarsely granular 

Pjramidal shapes with shrunken surfaces" showing Iriegularly o\al spherical and 

a-s*aj»iiuai avicn acute ane\ ■R’lo- a rs ?';”"’’ ° — awnjjni uciitus Muhl elongitcil 
shrunken surfaces and nhinao -""‘Cmhi prateiise L with shape of grain of corn with 

single germinal pore Fltr^il tu rounded corners Pig lo — Phalatts caiiai leusis L, showing 
aniita anpio Ts.f:" -^tts — Plioeutx canarieiLsis Hnr^ elliptical -with a single furrow and 

; Hall illmtinni ivith two flllTOWS 


18- 

granular sur 


oiu uiiKen surraces - 

Pjramida^ with^acute^aDe\^''^°Pir * — Rciipn? aculus Vuhl elongitcd 
shrunken surfaces and nhtii=o -""‘Cmhi prateiise L with shape of grain of corn with 

single germinal pore Fltr^il tu rounded corners Pig lo — Phalatts caiiai leiists L, showing 

acute ends Pig to ,i , t A,,.. canartensts Hort elliptical -with a single furrow and 

(one Msible) and lounded ends oampestns ittjct ocephala Hall tllipUcal with two furrows 

14 —Ofe<f ei(ropea^^"’bTOadlv^PllfnH^ i i elliptical w ith truncate ends slighLy granular its 
tosea L like round mp«h T-pie ‘w granular or reticulate surface. Fig lo— Jfnplex 

thus lettofleaus L u chaiacteriitic of all Chenopodlaceae Fig IG— Zmorun 

spherical with scallonpd pHo? Chenopodlaceae Fig 17 — Juglans cali/oniica Hats 

Suiface view of Sn view and numerous pores in surfai 

Spatgaiutim eiirpcarnani din, comer) showing depressions Fig 
face yearpum tiat gteenei Graebner, spherical (moist) with lery grana 

\iew shoeing ~tWn"*op?,np~‘“ C/mm X 750 moist mounts a. Median optical polar 

showing six narrow^ narrow expanded funow bands b, Polar suiface 'kw 
X 1400 Drv mnnm f, bands not i caching the pole Pig 20— Salts; lasiolepis Benth 
and reticulated surfapp*’°^?J" ol pollen grain with rounded ends two longitudinal foli 

showing thin pefmp anvi f ^ 21 —Morns alba L X 1100 Moist mount median optical 5dew 
Moist mounts ^ t"o Polar germinal pores Fig 22 — Quercus agrifolia Hee X l-o® 

b Polar surface ■" °bf*oal polar view showing intine protruding through pores In exta 

23 —Platttaoo iLneXf Ane granules and three protruding porUons of inOne F S 

(10 to 14 to each ^ Aloist mount showing distantly placed germinal po 

mount showino- “■* — Urtica gracilis var holoseticla Jepson ^ fuj 

garts heterophvlin^frnn^ shrunken surfaces and furrows Fig 25 --4rfefflisl® 

furrow and ^ mount surface view showing elliptical ®bape 

tudlnal furrows ^ mount polar surface view showing three narrow o 

showing 3 crescii.*!^ ® Moist mount polar median 

through the 3 sections of peiine united end to end and the intIne prot 

^ Pores found in thin places between two adjacent perlne sections 

perlne and acetosella L X 1000 Moist mount showing spherical sb“P^ n'c" 

X 1000 V starch giains Fig 27 — Corglus lostiata vat aaltfotiMa; 

thickened cnrnei P®’®-'' median optical Mew showing three germinal pores A‘b>‘Sli 
Moist mount ofn? vacuoles beneath the pores Fig 28 — Humulus tupulus B 

of pine Pic oq'^^j ®7 '*®" showing 3 germinal pores resembling bordered pits of 4'® 

5 germinal nnrJl ^Inus rubra Bong X 1000 Moist mount polar median optical \icw 
Moist mSjnt !.hc„T ‘^ aacuoles beneath the pores Fig 30 —Festtica califormca V^eg 
Don X son spherical shape and the single germinal pore Fig 31 x. 112G 

Moist mounts "’onnt showing lateral wings. Fig 32 —Garrga ^tliptica DougL 

3 germinal nct-o'*' ^nvface tiew showing reticulations b Polar median optical a 

melanortilryi, perine sections of ipproximatelj equal thickness Fig 3 

EucalunFu^\^h,n!^ ? iF? mount showing concentric polygons o'er surface ^^ p,er 

Jsucatyptus globulus Labill X 1200 Equllaternally triangular with retiisely truncateu 
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numbei of geneia oi species to wairant moie than the specific conclusions 
given m the summaiy of families in Table I 


KEY TO POLLENS 

Shapes and othei charaetei istics lefei to diy pollen giams unless stated 
otherwise 

The mean aveiage size of the pollen giains have been obtained from 10 
to 100 counts of dry pollen A imriation fiom 5 to 10 microns may be 
expected among the grains of the same species 

A careful study of the figures and photomicrographs will aid in under 
standing the terminology used 

A knowledge of the plants in the district from which the pollens are 
secured will aid in veiifving the identification made by use of the key 


I Peanut shaped (Pig 1), mean average length 2S nucrons, summer and autumn 

II In tetrads (Fig 2) (groups of 4) , mean average diameter for the tetrads 37 microns. 

Typha lofi/olia 

m With 2 lateral mngs (Fig 31) 

IV With concentric polygons (Fig 34) all over the surface, sphencal to oval, mem 
average length 40 microns spring Amm 

V Equilaterally triangular with retusely truncated comers (Pig 33) , not sphencal when 
moist 

VI With distinct spicules (Pig 3) or spines, or larel) apparently onlv coarselr granular 
(Pig 18) 

A Oval (Pig 4) or broadly elliptical (Pig II) ' 

1 Coarsely spinose, mean aierage length 35 micions 

2 Coarselj spinose, mean average length 49 microns 

3 Distinctly spieulate (Pig 3) but not spinose, oial 
a Mean average length 30 microns, from ciiltiaated flovers 


Uehanthus' 

Gaillardin* 


Cotmos 

Chrysanthemum' 

i Mean aierage length 25 microns, from i\ild shrubs of coast ranges,^ g 

Tinrrharis P' ulans 

southern Cabforma, autumn JJaccnarw 

4 Coarsely granular (Pig 14) or reticulate 

a Broadly elliptical (Pig 14) or oval, mean average length -7 mm i 

view 3 lobed, spring sparganium 

6 Irregularly spherical or oval , end view not 3 lobed 
B Sphencal (Pig 5) 

1 Prom cultivated, insect pollinated flowers, mean average diame er “ 

summer and autumn (g 20 

2 Prom wild wind pollinated plants, range in mean itac) 

microns, April to November (Ambrosieae tribe of the a y 
a Very finely spieulate (Pig 5), apparently only coarsely canadense 

(1) Mean average diameter 29 microns yipinnatifida 

(2) Mean average diameter 24 microns 

6 Distinctly spieulate (Fig 4) Jmtroufi 

(1) Mean aierage diameter 17 to 25 microns sp’nosam 

^ransena, ivet ' 
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VU Without spicuJcs or spines 

A. Elliptical or o\al with regular longitudinal folds (Tig 25) or furrows 

1 With one longitudinal furrow (Pig 11) extending from pole to pole ends acute; 
smooth when moist 

a When moist three germinal pores ovideat, resembling bordered pits (Fig 28) 
m trncheids of pine, mean average diameter 24 microns 

Siimvlits htpulus 

b When moist, gcrnunal pores not evident, mean average diameter 17 microns. 

Phoentx 


o 


With 3 longitudinal furrows {Fig 20) between the poles, only 1 or 2 visible at a 
given focus 

a Surface distinctly reticulated (Pig 20 ) , ends rounded (Pig 12) 

(3) Becoming «iphcrical when moist mean average length 27 micron-* 

(a'< Wlien moist, reticulated (Fig 14) all over the surface, longitudinal 
furrow bands not ovjdcnt Olea 

(b) When moist not r'lieulated on furrow bands, these vexy evident 

Suluc 

(2) Becoming oval when moist mean avenge length 42 microns Bra^sica* 
b Surface not reticulated apparenth sonienhat granular 
(1) With truncate ends (Fig 13) 

(a) When moist with large abundant starch grams (Fig 20) evident, 

germinal pores not evident Kumex 

(b) When moist, mthout large abundant starch grains furrows and 
pores evident 

(aa) Mean average length le s thon 30 microns, t^-pieally 23 su 
crons perme, when moist, apparently of same thick 
ness (Fig 32 b) all around, granular on furrow 
bands as well as ov^r surface Pldtanus 

(bb) Alcan average length tvpically 35 to 40 microius, perme when 
moist thinner in the 3 furrow bands, those expanded 
smooth not reaching the poles, when moist 3 protrud 
mg genniual pores (Fig -2o) on bands nud polar 

Qu^roits 


(2) With rounded ends (Fig 32) 

(a) Mean average length 20 microns becoming broadlj elliptical when 

moist with 3 germinal porea mid polar (’cstoaopsw 

(b) Mean average length 24 to oa microns becoming spherical when 

moist, often with three prominent Jobes 
(ja) When moist with large abundant starch grams evident fur 
rows and pores not evident liumex 

(bb) When moist, large abundant starch grams not evident, fur 
rows evident as bands on perme not reaching the 
poles (pjg 25 b) 

(aaa) Perme when moist m median optical view of unequal 
thickness appearing as 3 crescents (Fig 25 c) united 
end to end forming a circle, with a pore at the thin 
place between 2 adjacent crescent shaped portions of 
perme Artemisia 

(bbb> Penne when moist m median optical (Fig 32 b) view 
of ncarlj equal thickness all around 
(3 I) Pores evidout la moist mounts. Pictnus 

(2,2) Porea not evident m moist or drj mounts 
Mean average length o^J microns 

Acer macrophyllum 
Mean average length .>5 microns 

Jeer Tiegunda tar caixfomteum 
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2 "Without appearance of round mesh golf balls 

a Mean average diameter 14 microns Adenostoma’ 

h Mean average diameter over 20 microns 

(1) Distinctly granular or reticulated (Pig 32 a) all over the surface iiie 

an orange, not scalloped aronnd the the edge 

(a) 3 germinal pores evident v?hen moist 

(aa) "With irregular folds or creases when dry, mean average dia 
meter 35 microns fiicimii 

(bb) Without evident folds or creases when dry 

(aaa) Mean average diameter 29 microns Garri/a 

edtptica 

(bbb) Mean average diameter 35 microns Garrya fremonUU 

(b) Germinal pores not evident when moist or dry 

(aa) With evident irregular folds or creases, mean average diam 
eter 25 microns Sparyanium 

(bb) Without evident irregular folds or creases, mean average 
diameter 28 microns Typha anpusHfolm 

(2) Not granular like an orange, but with 10 to 14 large depressions with 

a pore in each, scalloped (Fig 17) around the edge in median 
optical view, mean average diameter 36 to 44 microns Jn-glans regm, 

36 nucrons 

Juglans californtca, 44 nucrons 

(3) Smooth rarely apparently granular, without scalloped edges in median op 

tioal view 

(a) With 6 narrow longitudinal furrows (Pig 19 b) not reaching to the 

poles, mean average diameter 29 microns EscMeMtia 

(b) Without nariow longitudinal furrows, mean average diameter 24 

microns Poptihs 
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TBEAl ilENl OF ASTH3XAT1L PATIENTS AFFECTED B\ PKOTBIN 
OF THE EPIDER^IAL GROUP* 


B\ Zell\ Whjte Steavart "M D , Io\n v Cit\, Iowa 


T his repoit coutams the ies»ults of a careful stud> of a gioiip of 202 cases 
How geuerailj thej can be applied is not considered The conclusions 
may be summarized as follows 

1 That a diagnosis has been made lu e\ei\ case of asthma by testing re 
peatedl} and thoroughly 

2 That a majoiitj of tlie case'i of astlima in this gi oup are sensitue to 
feathers 

3 That many asthmatics aie sensitnt to Aei\ slight contacts 
4 That specific deseusitizatiou has not brought about permanent results 
m many cases 

5 That absolute relief can be secured when all offending proteins have been 
found, and the proper evaluation assigned to each as to the extent it is entering 
into the case as a causative factor and all such eliminated from the food and 
surroundings 

I have tested in all 202 cases puor to Mav 1, 1926 All of these were clin 
ically eases of allergy snd all have given positive sKm leactions During this 
same period I have niadi completi tests m si\ c'lsts that clmicallv were not 
cases of allergy This was done in or<Ur to lule out sensitivity They were 
clinically cases of sinus infection chronic bronchitis dermatitis digestive dis 
turbance and frequent colds 

The following case will illustrate some of the difficulties met m many cases 
in securing positive skin reactions 

Mrs H C aged 42 was first seen jd JuIv 1922 She gave a of haj fever 

aa a child and asthma since 18 years of age At this time she was never free from marked 
asthmatic bronchitis wheezing and shortness of breath on exertion arid had frequent 
severe attacks of asthma Her condition was complicated bj exophthalimc goiter Due 
to tho malnutrition accompanying the same her skin was dry and unhealthy 

During 1922 she was tested three different times with all available proteins by 
tho scratch tests without results She spent the winter of 1922 23 in Arizona hoping her 
bronchitis would improve m a milder climate so that she could submit to an operation 
Her asthma was worse on her jouruev nouth and during her stav there she ^as confined to 
a hospital Her chances of contacts with proteins in a hospital were limited to feathers, 
v>oo} powder and foods 

In tlio summer of 1924 she nas operated on for goiter TJie report from the hospital 
in regard to her asthma was as follows It seems to us that rather than being a toreiga 
protein affair, it is more of an asthmatic bronchitis as most of her asthmatic attacks 

Real before the American Vssoclitlon for the Stuclj of VU rffj VVtishfngton D C 
Maj 17 19 


11/9 
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Five cases oi 4 pel ceut diseontmuecl tieatnient and have had no im 
piovement This in some cases was due to the advice of then physicians nlio 
lemaiked that the woik in aUeigy i\as still in an expeiimental stage 

In five cases oi 4 pei cent I haie no knowledge of then pieseiit condition 
I keep all my cases iindei supei vision foi at least two yeais, it possible 
01 until they have gone fiee of tiouble foi one yeai Usually the fii-st year 
they lepoit weekly, eithei in peison oi by lettei, whetliei they aie receiuug 
desensitization oi not, and the second year monthly By the time tliei haie 
gone one y eai fiee fiom symptoms they' have acquiied the knowledge of what 
they' must ai oid 
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Iiabiting tlie same After his cfTorta he spent most of the night struggling for his 
bieatb Se can travel anti stay at hotels if the pillows aro removed but he cannot spend 
a night at the homo of his mother in Jaw winch is an old house wath manj feather beds 

111 miiiij patients itJio liait not been dcseiisitizetl blit iiaio bad two sears 
supervision and bate leaiued ubat coiitaets to avoid, the lesulfs are as good 

To secure lesults mtb pollen (be iieeessitj of seveial jears of treatment 
IS well established Bettei results might be obtained if the same procedure 
were earned out in the case of animal emanations 

Better results are obtained with men than nitb women where tlie trouble 
IS due to animal emanations found in homes on account of less oppoituuity 
of contact to small amounts of piotein left in curtains and rugs even after 
everything has been removed 

Perhaps yeais of freedom with the accompaujiug improvement in general 
health will deciease this sensitiveness This I think will occur especially in 
children 

Even if desensitizatiou does not ateompjisii all (hit could be wished for, 
I am thoroughly couviuced that even istlimatic, icgirdless of the duration of 
the tiouble, oau be absolutely relieved wben all oftending proteins Inve 
been discovered It may take months of testing and retesting and the use of 
both serateh and intradoniial iiictbod It will mean close inspection of sur 
roundings and supervision for a long peiiod 

END RESULTS 

Of tins gioup of 116 cases where the prmiarv cause lias been due to animal 
emanations, 67 or 58 pei cent have been fiee from all symptoms for at least 
one year This has been clue to the thorough eliminations of the otfending 
proteins and to the knowledge thev have acquired of their individual sens) 
tiveness to contacts Many of those have been desensitized to one or more 
proteins Close supervision and observation of these cases indicates that 
freedom from contacts has brought about these results This oroup has not 
only been free of sy mptoms but lias show ii improv emeiit in geiiei il health and 
freedom from colds 

Twenty two cases or 19 per cent have bid about 75 per cent improvement 
They do not have asthmatic attacl s but still show protein irritation by wheez 
mg, shortness of bieitli on evertion iiid bv frequent colds and bronchitis 
Many of these cases are fiee from all symptoms for several months They are 
still under supervision ind many of tbcin are hiving their tests checked over 

Three oases or 2 per cent hive had no improvement They have been 
under treatment for two y eai-s ind have given satisfactory reactions but their 
condition is proof that all factors have not been discovered or all contacts 
found 

Three oases or 2 per cent hive beeu discharged for the reason that it 
was impossible to get their coopeiition lu elimmatiiig the ciuses of their 
trouble 

Eleven cases or 9 pei cent discontinued treatment or supervision ifter 
complete tests were made Thev report freedom from atticl s but slight syiiip 
toms of iiTitition Thev aie sitisbed with the results 
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Five cases oi 4 pel ceut diseontinued tieatnient and have had no ini 
piovement This in some cases was due to the advice of then physicians nlio 
lemaiked that the woik in aUeigy was still in an expeiimental stage 

In five cases oi 4 pei cent I liaie no knowledge of then pieseiit condition 
I keep all my cases iindei siipei vision foi at least two yeais, it possible 
01 until they have gone fiee of tiouble foi one yeai Usually the fii-st year 
they lepoit w'eekly, eithei in peison oi by lettei, wdietliei they aie receiuug 
desensitization oi not, and the second year monthly By the time tliei liaie 
gone one yeai fiee fiom symptoms they' have acciuiied the knowdedge of what 
they' must ai oid 



STUDIES IN ASTHMA* 

I A GLINIGAU SURVEY OF 107^ PATIENTS WITH ASimiA 
FOLLOWED FOR TWO lEARS 


B'i PiuNci's M Rvckemvnn, MD t Boston 


A S A preliminary to a more intensive stud^ of asthma, an attempt has been 
- made to follow all those patients seen at the Massachusetts General Hos 
pital and in prnate practice, nhose fiist visit was piior to January 1, 1925, 
and m whom, therefore the follow up note would cover a penod of at least 
two years 

The object is twofold fust lo stndv the clinical classification of the 
patients, partly to compare this, present gioupnip: with pievioas classifications 
and partly to see whethei the piehmiiiarv classification would be confirmed 
by subsequent observations of the patients The second object is to study 
the results of tieatment uid snv li^ht which tliese icsults of treatment or 
clinical management mif.lit thiow upon the mcchimsm of the isthma 

The total senes coiupiises 1514 jiatients Of these 1074 patients (70 per 
cent) have been eitbei heard from or seen again between January 1, 1937, 
and May 1, 1927 and tlie end lesults thus obtained are presented herewith 
This senes of 1074 cases has been divided into three general groups ex 
tnnsic, intrinsic and unclassified asthma A biief description of terms and 
methods of diagnosis is necessaiv Evtriiisic ’ is the tenn applied to those 
cases hypersensitive to some foieign substance outsidu of the bodN, and who 
have athma on esposuio to or contact with it The term “intrinsic” implies 
that the essential cause of the trouble is inside of the bodj The miscellaneous 
“unclassified” group includes the cnscs with unknown cause Each of these 
mam groups has been divided into subclassificitions Similar classifications of 
the types of asthma have been unde previouslv bv the author ^ by Cooke,* and 
by others,’ partly on the basis of the causative agent and partly on the basis 
of the end results of treatment These classifications are alw ays unsatLsfac 
tory in some degree but arc necessarv foi anv approaeli to the studj of the 
mass of data which accumulates 

The diagnosis of tlie cause of asthma and the classification of the partic 
ular case must continue to rest chieflv on the lustorv of the disease in the 
particular patient and to be dependent upon the circunistajices under which 
the attacks of asthma have occurred Tims if tlie asthma was entirelv re 
lieved when the paticut moved from one onvironnient to another, such a move 
clearly suggests an e\tnnsic factor probablv in some dust which was caus 
mg the attacks m tlic first place and from which the patient escaped bv 
the move 

llie expenses of thi Investigation were met bj an nnonjnious donation known as the 
M G H Asthma Kund 

tl'Tom the Medical Services and Vnaph>|axla Clinic of the Massachusetts General IIos 

pltat 

Read before the Vnierlcan Vssoclatlon for the Slul> of Vllcrgj at VVashloRlon D C 
on ilBi ^ OH 7 


llSo 
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Skin tests by the sciatch method and by the intradermal method, and 
frequently by both at the same time, have been useful in two ways first, 
to confirm the diagnosis as suggested by the histoiy, and second, to point 
out othei possibilities, which, however, must always await confirmation bj 
further cioss-examination of the patient's story, or peihaps by such a clnucal 
experiment as a change in residence, a restriction of diet or an elimination 
of some supposedly offending substance 

In ease the results of the skin tests cannot be confirmed in this nay, the 
suspected substances have been disregarded as a cause of the present trouble 
and consideied simply, with Cooke, as “potential" causes of asthma In 
other eases with a positive history, but with negative tests, the diagnosis has 
been based upon this history and not excluded because the skin tests iieie 
negative 

The results of treatment made available by the follow-up system hafe 
provided another means of confirming the diagnosis and classification Ileth 
ods of treatment have been selected according to the probable cause of asthma, 
as determined by the preliminary study Thus in the extrinsic group, the 
offending foreign substance has been eliminated, perhaps by removing some 
one article like the eat, the feather pillow or a substance met with in the 
occupation or peihaps by a more radical procedure, like a change in climate, 
residence or work In ease the offending substance could not be elimmated, 
attempts to “desensitize" the patient to it have been made 


Table I 


1074 Cases op Asthma 


Gross Classification 


decade of onset 

0 9 

10 19 

20 29 

30 39 

40 49 

50 59 

60 

totil 

Extrinsic Asthma 

162 

75 

96 

55 

27 

9 

1 


Intrinsic Astlima 

128 

59 

78 

97 

75 

•fS 

19 

loO 

Miscellaneous Unclassified Asthma 

23 

32 

28 

31 

27 

7 


Total 

313 

166 

202 

183 

129 

59 




In the intrinsic group, treatment has consisted of removing foci o ni 
fection and in improving the general condition of the patient by changes 
dietary, by regulation of rest and exeicise and by removal of those ac 
which might cause imitation to mmd and body In fact, this 
“general hygiene" has always been a very important feature of the 
ment In the cases of bacteiial asthma and in many others vhere 
lespiiatory infections have been important as piimaiy oi as secondan c 
of asthma, vacemes, both stock and autogenous, have been employe 
duce an immunity by specific or nonspecific means 

Table I shows the numbers of cases in each mam group, 
cording to the decade of onset of the asthma As originally pomte 
Walkei,® the percentage of extiinsie asthma, which is high amon„ 
beais a constantly diminishing relation in the oldei decades to t ^ 
intrinsic asthma and to the total series Though Table I does no 
figures, males and females occur about equally throughout the sen 
that among those with an early onset of asthma, males piedoniina e 
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ExtnnsiC aUhma is the easiest group to stud> Chart I shows a dot for 
each patieut, stiU uudei treatment plotted opposite his present age shown 
by the \ertical figuies at the left and placed in the proper decade of onset 
of his asthma according to the horiaoutal figutes at the bottom The circles 
represent those patients asthma ft ee for at least two years* and the crosses 
ttpiesent deaths ivhcthci from isthnia oi from anj othei cause Chart 
I shows a definite grouping of present joung people whose asthma began in 
childhood and here the nuiiiber of cuclcs is of particular interest It is 
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iiorthj of note tint asthma of the extrinsic tvpe raielj begins after the age 
of io (Compare Chart II later) 

The subclassification of these cxtimsie eases is shown by Table 11 Here 
we hace groups of cases with the end results as obtained by the followup 
tpiestionnaire The sex incidence the percentage of positue family histories 
md the total number of positi'c shin reaetions are also included 

L>ater In this pnpDr the word cured In quotation marks Is lucd to denote patliints 
a-lhma free for tno Ai.ar« or more without treatment Tha author fuU\ appreciates the danger 
or \i» ns such a word and agrees with tbo comments recently made bj if IT Kahn 
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Table II shows asthma due to Dolleus rlnp in i j . 
unidentified causes The patients with “pollen asthma’’ mcTuL**only thole 
who come without particulai refeience to then hay fever Obviouslv I 
eve.. t.,.e polle.. asthma can only be an agg.avat.on „£ hay feve" aml ,f ", 
IS true that one-thiid of all patients with hay fevei wheese dniuw’the nalln 


Table II 

Extrinsic Asthma 
Classification and Results 


‘cured” improved same dead 


Pollen asthma 
Pollen asthma infected 
Summer asthma, 
negative tests 
Animal asthma 
Animal asthma, infected 
E\trinsic mixed and 
unidentified 

Mixed and unidentified 
vith negatne tests 
Extrinsic specials* 


Total 


13 


10 

22 

0 

22 

18 

17 


44 

23 

10 

32 

11 

80 

14 

26 


8 

10 

10 

5 

2 

13 

o 


Pei cent of total 


107 


240 


62 


•These include 

•Dust — heathers 10 


25 % 56 % 15 % 



PER CENT 
POSITIVE POSITIVE 
FAMILY SKPf 
FEMALE HISTORY TESTS 


31 
23 

15 

32 
6 

64 

16 

20 


45% 

40 % 

10 % 

60 % 

61 % 

45 % 

48 % 

54 % 


68 

35 

0 

60 

13 

121 

0 

52 


207 


47 % 


349 


49 % 47 % 


82% 


lin l^'^wiieat^Cas *^5^30 ^ hops and malt 1 fish glue 1 dies 1 Fornu 

oods-^Eggs 12 wlieat 4 fish 3 milk 2 mixtures 9 


e pool lesults of tieatment in eight cases of the simple type and m 
u cases of the infected type lepresent the difiBculties of treatment and 
icate also that the piesence of infection is a severe obstacle to treatment 
e act that the total niimbei of positive slun tests m the two groups falls 
shoit of the total numbei of patients by six is because skm tests weie not 
one But these six eases have been included heie, lathei than m the next 
gioup, simplj'- because the stoiy of asthma occuiimg only during the lah' 
Aveed season was so definite 

A gioup of 32 cases is designated “summei asthma with negative tests ” 
eie the cause of trouble is unidentified, except m so fai as the histon 
shows the occuirence of asthma only in well-defined seasons, ivlncli for each 
case lemain quite the same fiom year to yeai In spite of skm tests, b\ the 
sciatch method and the intiadeimal method, as well as by dnect application 
of what appealed to be the offending pollen, to the coiijunctnal sac, it has 
been, so far, quite impossible to piove that pollens aie the cause ^loreovei, 
the lesults of ti eating these patients, eithei with strong pollen extiacfs or 
wutli vaccines have been quite nnsatisfaeton'’ Meantime, nei'ertlieless, ten 
patients aie eiiied ’’ Six of these xveie ehildien who became asthma re^ 
without partieiilai tieatment other than directions for improving the oCner 
hvgiene, one of the adults had vaccines, another has moved to Califonua 
and the two otheis liaxe become symptom-fiee without knowing nhv 
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The Ion i^eiceutage of positue famil> histoid m this gioup of summer 
asthma is interesting, partieuhrli as the contiast nith other extrinsic groups 
IS so great 

The group of animal asthma showh v bettei peiceiitage of good lesults 
than anj other Among the improved cases there are a great maiij patients 
who claim to have been cured of their asthma but who have not been 
relieved of symptoms long enough to be defluitelv counted iii the cmed 
group It IS of interest to note m connection with the cases of simple 'iiiunnl 
isthma, that manv patients are free tiom asthma so lowe, as thej keep anav 
from the offending annual but as it is entneh bevond their control to keep 
animals from all the places which fhev frequent thev still have sjmptoms 
whenever the> cannot avoid the paiticuhta contact In the majoritv of cases, 
contact can be avoided for most of the time and the slight change m environ 
meut IS easier and more cert iin ot lesiiHs than anv cliiect ticntment The 
few eases still unimproved are thosi who have been unable to make the 
necessary changes to escape from the olTenduip substance and whose specific 
treatment has been unsuccessful 

In the group of patients whose asthma is due to unidentified causes the 
number IS large The diaguo&is has been applied thiefiv to those whose storv 
shows a deal relationaiup betw pen then asthni » ind their environment Hans 
of them have other evidences of hvppisensitMcuess like eczema oi ha^ fever 
most of them give skin reactions to house dusts and frequenth to other sub 
stances at the same time The term mixed and unidentified must suffice 
for tlie present 

Table II includes t second ^roup of cases whose skin tests were quite 
negative but whose stones were so dcfiniti as to picdude i cause of 'isthmi 
ether than some obscuie extrinsic factoi Foi evimple 

A woman of about -lo bad h«t1 ikHhui hijko the vt Her father had had !i'i> 
fever Her attacks had occurred at »U sea«w its <f tht seir tti ] she Jnd Incd all licr life 
Ji» tha same house in Balmont ‘Smec her skm te’its were upeitelU iieg-itive and snico tho 
story was of trouble winch was sr persisttnl she w at first thsaificd is bnclerial asthma 
m the intrinsic group But treatment was of httle beueftt Recunth she wrote tliat for two 
jearg she had remained practiealH free of d! trouble from her asthma iml luckily slie 
added this note Please note that two ve-jrs ig » I luoiel from Belmont to Broohlme 
This note of course lias changed her elassifieatMui in I she is now placed in the evtruwie 
group among those casts of imxel ml unidontiflt I asthm i with uegatue tests 

The 37 eases listed as mixed and unidentified with uCoative tests aie 
all of this t>pe The fact that m five cases the asthnn is still unimproved is 
explained m one instance bv the patient e.oing to Italj and haviiio no 
further asthma but on return having trouble again m the second in 
stance, bj a niaiked miprovemeut on moving to Cilifoinin but vwth a lecent 
return of asthma out there in the third lustancc bv the fact that the asthma 
which at first was associated onlv with a farm bain is now not limited to 
such exposure and is much more chronic in the fourth instance bj tlit onset 
being shortl} aftei moving to a farm persisting while tliere but with com 
paiative freedom from svmptoms wlun lu cities and m tiie fifth instance, 
b> the fact that although the patient was tempoiaiilj improved bi injections 
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of feather extiaet (to which he gave a slight skin leaction) he is eutirelv 
free on vaiious occasions, one of them being when he was in the hospital 
waid In this unidentified gioup, with negative tests, it should he noted 
that the incidence of a positive familj'- histoiy is close to the aveiage per 
centage 

The gioup designated “extrinsic specials” includes a number of patients 
in which the cause was well defined and difteient fioni any of the other 
groups The rather small number of cases, in which the asthma ivas due to 
such things as featheis and on is powder, is surprising in vien of so many 
enthusiastic reports m the literature which give the impression that these 
substances are quite common as causes of asthma The many young girls 
who develop a sensitiveness to on is powdei manifest this by vasomotoi ihi 
nitis and not by asthma in most eases 

Of the total, 53 eases, under this heading, it is mterestmg that foods 
produce asthma in 30 cases All of these are in small children except for 
8 adults, each of whom is of special inteiest Two were college students, so 
sensitive to eggs as to find it necessary to avoid all cake and puddmgs in 
then dietary Another was a young surgeon, so sensitive to fish and fish glue 
that he could not lick a postage stamp without swelling of his tongue and 
mouth He also had asthma f i om the dust of dried fish glue The fourth, a 
stoiekeepei, was sensitive to fish and eggs Two women were sensitive to 
fish, and one of them was also sensitive to a great variety of other foods, the 
most common of which were orange, apple and 061617 The other two pa 
tients, a man and woman, were sensitive to wheat as a food All of these 
recognized their sensitiveness to certain foods before the test and all weie 
free of symptoms so long as they avoided the offending articles 


Table III 

Intrinsic Asthma 
Classification and Results 


“cured" improved same dead 

total 

per cent 

POSITIVE POSITIVE 
FVMILV SR!'' 

FEMALE HISTORY TESTS__ 

Bacterial asthma 25 128 42 7 

Bacterial asthma in 

children 34 49 5 2 

Reflex astlima, not 

N T 18 35 11 2 

Reflex asthma, 

jST T onlj 10 20 7 3 

Cardiac asthma 1 13 10 21 

Bronchitis and 

emphysema 3 14 29 10 

202 

90 

66 

40 

45 

56 

499 

98 36% •1'^ 

24 48% 18 

41 33% 18 

22 43% 8 

20 40% ' 

18 21% g 

Total 91 259 104 45 

223 37% 

~~45% 37%^_EA- 

Per cent of total 18% 52% 21% 9% 

100% 


One case rvith negative tests was included m this group Ho was ^ 
of two who developed asthma and urticaria on every attempt 
m ilk or goat’s milk At one time another doctor did find a sho i ^ ^ 
to the albumen in cow’s milk This child is now six years ol an 
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unabU to take milk m anj forai UiitortunateJj no recent testa have been 
made 

Iniiiiistc asthma is the term applied to the cases iihere the cause is inside 
the body (Chart II for intrinsic asthma corresponds in every way to Chart I 
foi extrinsic asthma ) The author feels that such a diagnosis is correct in 
soieral fairlj definite groups of cases and that the use of the term need not 
111 am sense be forced simpli heeause of the inabihtj to identifj an extrinsic 



cause The infriiisic group iiieiudes nnous subclassitications is shown b\ 
Table HI 

“Baotenal asthma” applies to those eases iihose asthma is apparentlj 
dependent upon an inteation m the upper or loner respiratory tract ' Rt 
Sex asthma’ indicates that the cause of trouble is either outside of the 
respirator} tract entireb as in bad teeth eholecj stitis or constipation, or 
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that, if lubide of the le&piiatoiy tiact, the lesion is well defiued, as m an 
infected sinus or in infected tonsils 


The gioup of bacteiial asthma is of paiticulai interest Heie is a con 
sideiable group of patients whose asthma occms only after some acute re 
spiratoiy infection including common colds, and this oecuiience may happen 
at very long inteivals, perhaps only twice a yeai, the impoitant point being 
that the patient is living in the same environment with the same occupation 
and on the same general diet at all times , facts which would seem to exclude 
an exposuie to any new foieign substance as a cause of the attack In other 
eases the eiidenee of the initial cold is less definite, but agam, the mtenals 
between the attacks are long, each one iiins a limited couise and dependence 
upon some lespiiatoiy infection seems obvious Individuals iiith this tjpe 
of asthma aie perfectly well between attacks and show no abnormalities m 
the chest either on phvsical examination oi by x-iaj Study of the conditions 
in the nose and thioat is in piogiess 

“Winter asthma” has been used in the past as a convenient term to 
define an artificial gioup of these bacteiial cases whose trouble begins with 
the fiist cold of autumn and persists, with ups and downs, till the warm 


weathei of spring 

The separation from the mam gioup of “bacteiial asthma in children 
IS obviously artificial and is made largel3’^ to demonstiate the considerable 
numbei of childien who have been asthma-free for two years and another 
considerable numbei who are improved Attention should be called to the 
figure of only twenty-four females in this gioup of nniety children In both 
groups of bacteiial asthma are positive skin tests, and yet the diagnosis has 
been made in spite of this finding Many of these paUents react to house 
dust and a few of them to such other substances as feathers, dog haii, goat 


ban, oiiis powder, etc, but these tests were, with a few exceptions, neier 
well marked, and all except 22 iveie obtained by the intradeimal met o , 
which. 111 0111 hands, gnes confusing readings m many cases The leal reason 
to exclude these tests, however, depends upon the fact tliat in none o t 
patients was it possible to show that the attaelcs of asthma were depen e^^ 
upon exposure to the paiticulai substance On the other hand, it uas 
fectly reasonable and logical to explain the attacks on the basis of a 
tory mfection These positive skin tests may well represent a ^ 

acteiistic of the asthmatic patient rather than a hypei sensitiveness w 


clinically important i \e a 

The designation “reflex asthma” is applied to those cases w lo 
focus of infection, which maj' be in the nose and thioat or elsew er^^ 
as in the teeth or in the gastrointestinal tract, and which, becaiis 
provement following treatment can be regarded as a direct cause o 
Included in this group are patients ivith obesity and other genera^ 
ances, which seem to have a very definite bearing on die caus ^ 
trouble, moreover, the study of end-results has clearly jiisti ec sue 
fication For example six cases of asthma and obesity seeme 
of their asthma v hen then weight was i educed , but ivliet lei 
interpreted as cause and eftect is perhaps doubtful 
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Analysis of 66 eases in winch the cause of asthma appears to be a ' re 
fiex’^ from disturhances outside of the nose and throat, shows, in addition 
to the six cases of obesity, thuteen cases in nhieh teeth ueie impoitaut, m 
eight cases the gastrointestinal tract, in four cases nei'ves,’’ in three cises 
syphilis, in one case pregnancy and finall> in thutj one cases the cause of 
asthma is designated simpU as pooi h>gieiie Poor lijgiene includes such 
items as a poor or unuise dietai\ schedule a lack of propei fiesh air and 
exercise, an insufficient intake of fluids, overesertion and continued nervous 
strain without pioper rest periods (or even simplj continued loss of sleep, 
not accompanied by exertion and nervous strain), constipation or indigestion 
caused by indiscretions in diet all of which have been relieved b) following 
the simplest directions foi general hygiene which have been the onlj treat 
ment and have produced rather aniaznig lesults in the majority of cases 

In this group of reflex asthma eleven patients aie unimproved, but in 
ipite of that thej aie here included because the treatment recommended to 
relieve the particular trouble which seemed so elearlv the cause of the asthma, 
was not earned out Thus four obese patients lost much of their asthma 
when they lost weight but when thev regained weiglit, asthma leturned 

Of the fort) patients with reflex asthma due to nose and throat path 
ology/' thirty eight had a focus of infection in tlie sinuses nine in the 
tonsils, and six had a vasomotor ihiiutis Poitj ^ix previous operations were 
done on these patients (onij tw o of which were tonsillectomies) After exam 
mation here further opentions were advised on thirtv two patients, and eight 
of these had moic than one opeiation (five being tonsillectomies) The othei 
eight patients had less ladical local tieatment such ns ciuterv or irrigation, 
but without surgical intervention That the designation ‘ reflex ' is justified 
13 shown by the results since of the fortv patients ten have become asthma 
free and twentj are impioved The seven patients included in the group but 
who are now unimproved did evpenence tempoiarv relief after opeiation, 
but all of them have chronic ind extensive sinusitis at the present time 

The diagnosis of ciidiac asthnn has been imde in those patients whose 
asthma bore an unusual relation to exertion and who gave a lather elnrac 
teristic story of good nights without being awakened bv the nocturnal pnrox 
\sm so typical of other tvpes of asthma In addition the group includes those 
who present some definite abnonnahtv in the size iiid action of the heart ns 
well as those whose blood pressuie is coiistanth elevated In this senes, liow 
ever we have not seen the sudden seizure of dvspnev associated with stmg 
ghng and excitement which Pratt® has so graphicvlJv described as clniactcr 
latic of cardiac asthma The mam patients who have died and the orcat 
number wliose asthma is unimproved confirm the impression of cardiac 
damage 

"Chronic bionchitis and emphvsema is the designation of another group 
which 18 closelv related to the group of cardiac asthma The distinf,uishing 
feature lies in the evidences of fniltv oxvgeu absoiption as shown bv chronic 
c>ano3is of the lips and fingers and of seveie and persistent asthma as shown 
bv a barrel shaped chest in nnnv tases ami bv nnrkedlv high pitched breath 
iug with dimnnslied iiiteiisitv in all of the cases The presence of chronic 
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bionchitis with cough as an impoitant symptom and with sontum wln.h 

consideiable m amount and thick yellow hi quality also rlL, 

gioup Heie too the numbei of deaths and poor lesults aie bothirry ^ ' 

lo fi aie included m Table IV It is mltifuu. 

to and that theie aie only 150 cases in the gionp Included under the 
HI,, howevei, aie thiee special gionps woithy of comment The tern “chiomc 

Ttiv? " ^ «^--^-stie i 

Tost oft "" tlie waids of the hospital Such a patient is 

has had asthma usually for thiee to hVe yeais, raiely for ten oi ffteen years, 
d fiequently dates the onset from the time of a seveie nervous strain, com 


TABLE IV 


Miscellaneous Unclassified Asthma and Special Groups 


'cured” improved same dead 


Miscellaneous 
unclassified 
Special Groups 
Chrome severe asthma 
Fatal asthma 
Asthma and tuberc ulosis 
Total 


15 

0 

0 

0 


40 

2 

0 

3 


34 

15 

0 

1 


Per cent of total 


15 


45 


50 


16 

5 

10 

9 


total 


40 


10 % 30 % 33 % 27 % 


105 

22 

10 

13 


FEMALE 


150 


100 % 


56 

6 

10 

4 


76 


PER CENT 
POSITIVE POSITIVE 
FAMILY SKIN 
HISTORY TESTS 


35 % 

36 % 

50 % 

56 % 


34 

5 

5 

5 


38 % 


49 


51 %, 38 % 


39 % 


mon y in the wai The asthma in these men is o± maximum seventy, requiring 
OSes of adrenalin every two or three houis, it is not relieved by a stay in the 
ward, nor is it much changed on returning home These patients are always 
thin and pale, they sweat easily, cannot eat, aie restless and very uncomfort 
u e Physical examination frequently shows sinusitis of extensive type The 
un,s are emphysematous and the heart action is rapid, with low blood pres 
snie, but the abdominal organs and urine are normal, and the blood calcium, 
lood nitrogen and blood sugar are within normal limits Skm tests are al 
most always negative Treatment of these poor unfortunates is most unsatm 
factory While the temptation to regard them as having “nervous asthma 
IS great, yet attempts to relieve them by psychic treatment have been 
unavailing 

The second special group is “fatal asthma," which has pieviouslj been 
described by Rackemanu^ as occurring among middle aged women who tend 
to slight obesity and whose asthma has occurred largely m defimte attacks, 
but eventually has led to more severe attacks, the last of which was fatal 
So far ten eases have been collected 

‘Asthma and tubercnlosis” have been associated in thirteen patients, 
most of whom had tuberculosis in an advanced stage, and have died of d 
The association of the two diseases is interesting because the incideuce o 
asthma among large gronps of tuberculous patients is considered to be sma 
The patients here had asthma which was often severe, but only ni three of t ® 
cases was it possible to demonstrate any relation between the seventy of t e 
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asthma and the acti\ ity of the tuheroulous mfectiou No claim for an etiologio 
relationship is made Five oi the patients tested had positii e skm tests, and 
only one of these nas improved by the treatment indicated by the tests 
Table V shows the gioss results of treatment in the entire series Twenty 
per cent of all the cases have remained free of asthma for at least two years 
smoe their last treatment These 213 ‘ cured ’ cases will be the subject of a 
special study to follow On the other hand, another 20 per cent have remained 
quite unrelieved of their trouble and 10 per cent hate died from various 
causes The incidence of death seems to be a rather high figure In only 
tiv enty one of the eases w as the death directly due to asthma, for in tlurteen 
It was due to acute lespiratory infections, m twenty one to cardiac conditions, 
in nine to tuberculosis, and in the rem under to vaiious othei conditions, for 
the most part oiganic, with two violent deaths, and nineteen concerning whom 
we have no information further than that the patient is no longer living 

In the entire series of lOTl eases shown in Table males aie rather more 
numerous than females, but the diffeience is not striking A positive family 
history was obtained in 42 per cent of all the cases While at least 45 per cent 


TVBCE V 

Z07-1 CiSES OP Asthma from Results 



CUKED 

IMPROVED 

SAME 

DEAD 

TOI-AL 

FEMALE 

PEB CENT 

POSITIVE 

FAMILY 

msroRr 

POSITIVE 

SBIV 

TESTS 

Sstmsic asthma 

lor 

240 

02 

10 1 

425 1 


47% 

^49 

Intrinsic asthma 
MisccHaneous 

91 

259 

104 

45 , 

499 

223 

37% 

84 

unclassified asthma 

15 

45 

50 

40 j 

1^ 

7o 



'Total 

313 

544 

“lO 

101 1 

mai 

500 




of the patients gave positive skm tests it should be noted that certain cases 
in the eitrinsio group failed to give positive skm tests, while certain cases m 
other groups did show positive skm icaetions that were neglected as an im 
portant factor in the cause of the asthma A study of these iiTegular skm 
tests IS contemplated 

DISCUSSION 

This paper presents briefly the gross results of a study of 1074 patients 
with asthma, all of whom were seen for the first time at least two years ago, 
so that the final notes showing the condition of these same patients at the end 
of two years or more are available for a general suivey of their progress 
The two charts showing the decade of onset the present age and the pres 
ent status of 425 patients m the extrinsic group and of 499 patients m the 
intrinsic group, demonstrate cleailv the pleomorphic character of asthma as 
a disease and give fuithcr support to the conception that asthma is a symptom 
based on a variety of causes rather than a disease with a smgle etiology 
It was hoped that a survey of such magnitude would demonstrate certain 
natural tendencies of the symptom asthma to come and go and that it would 
point to a mechanism winch might explain the natural history of the disease 



1194 


THE JOUKNAIi OF LABORATORY AXD CLIjMCAL ilEDICINB 


broneliitis, with cough as an impoitant symptom and with sputum iiluch is 
considerable in amount and thick yellow fn quality, also distinguishes the 
gioup Heie too the number of deaths and poor results aie both large 
Miscellaneous unclassified cases are included m Table IV It is gratifjing 
to find that there aie only 150 eases in the group Ineluded under the head 
mg, hou ever, are three special groups worthy of comment The tern “chronic 
severe asthma” is purely artificial, but is applied to a characteristic type of 
patient seen not infrequently in the waids of the hospital Such a patient is 
most often a man, with an onset of his asthma in the thirties or before, who 
has had asthma usually for three to five years, rarely for ten or fifteen years, 
and frequently dates the onset from the time of a seveie neivous strain, com 


Table IV 


Miscellaneous Uncla-SSIfied Asthma and Special Ghoups 



‘ ' CUBED ’ ' 

im:pkoved 

SAME 

DEAD 

TOTAL 

FEMALE 

PER CENT 
POSITIVE 
FVMIIiY 
HISTORY 

POSITIVE 

SKIY 

TESTS 

Miscellaneous 









unclassified 

15 

40 

34 

16 

105 

56 

35% 

34 

Special Groups 









Chrome severe asthma 0 

2 

15 

5 

22 

6 

36% 

5 

Fatal astlima 

0 

0 

0 

10 

10 



5 

Asthma and tuberculosis 0 

3 

1 

9 

13 

4 

56% 

5 

Total 

15 

45 

50 

40 

150 

76 

3S% 

49 

Per cent of total 

10% 

30% 



100% 

51% 

38% 

39% 


monly in the war The asthma in these men is of maAimum seieiity, requiring 
doses of adrenalin every two or three hours , it is not relieved by a stay in the 
ward, nor is it much changed on returning home These patients are always 
thm and pale, they sweat easily, cannot eat, are restless and very uncomfort 
able Physical examination frequently shows sinusitis of extensive type 
lungs are emphj'sematous and the heart action is rapid, with low blood pres 
suie, but the abdominal organs and urine are normal, and the blood calcium, 
blood nitrogen and blood sugar are wrthm normal limits Skm tests are 
most always negative Treatment of these poor unfortunates is most unsa^s^ 
factory "While the temptation to regard them as having “nervous ast ma^ 
IS great, yet attempts to relieve them by psychic treatment hare 
unavailing ^ 

The second special gioup is “fatal asthma,” ivhich has pieiiousy 
described by Eackemann' as occurring among middle aged women 
to slight obesity and whose asthma has occuned largely m defimte a 
but eventually has led to more severe attacks, the last of whic was 
So far ten eases have been collected 

“Asthma and tuberculosis” have been associated in it 

most of whom had tuberculosis in an advanced stage, and have 
The association of the twm diseases is interesting because gjjjall 

asthma among large groups of tuberculous patients is considere ^o^^^ 

The patients here had asthma which was often severe, but onlv m 
cases was it possible to demonstrate any relation betiveen the sere 
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The classification as piesenteil is not perfect because our knowledge of 
the underlying mechanism is still lacking but the fact that reclassification of 
patients in the same clime Melds figures foi the different gioups uhich are 
quite comparable from time to time indicates that tbe method is leasouablj 
accuiate and cliiiicallv useful 
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LbbCNTIAL DIPf’ERLNCES IN CHRONK POLLEN IIAN NEVLll AND 
A&TIIJIA IN CHILDREN \ND IN ADULTS* 


B\ I S Kihn JID Antomo luws. 


INTRODUCTION 

T he pollens in\ohed m this study uere those of the ragweeds, caicless 
weeds, mountain cedar and ■\arious grasses One hundred cases of polloii 
asthma in children and three hundred cases of pollen asthma in adults com 
jirise the material considered in making deductions The differences noted in 
children from the usual manifestations of adult Ina fc\er and asthma weic 
all in cases of combined ragweed and griss seusiti\eiiess Respiraton sj s 
tern alleigic disease of pure animal epithelial emanation, food or on is etiolOt,\ 
IS lare in my coniinuiiitj 

The ictual ■isthmafic itfacl —Asthmatic attacks m cUildreti are said to 
diffei in no way fiom those of adults In nu experience m the mam this is 
true In many other instances howexer the attacks cspecialh inaouugclnl 
dren are accompanied by high temperntuie at tunes reichiiig 103° or 104° 
P which, with the rapid breathing and the appear mce of sty ere illness leids 
to the diagnosis of pneumonia Eleyated temperature is of course only ex 
tremely rarely a part of uiicomplicited adult isthnia, iiid careful laboratory 

Real befora the Vni rican \ rodallon tor the Mul> of Xlkrgj \\ a hlUKton V C 
Ma> 16 19 7 
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and physical examinations so far have revealed no other etiologic lactois m 
these childien with febiile asthma In addition, the piolonged expiraton 
effort, typical of the adult asthmatic paroxysm, is frequently not seen in 
young childien, especially infants, being replaced by what is appaientlj an 
oidmaiy dyspnea Geneiabzed lale formation would not bar out a pneu 
monia, and unless by one means or another definite areas of consolidation 
aie made out, the differential diagnosis may be a matter of doubt Reliet 
to the difficulty of breathing by the use of epinephrin, of course, solves the 
problem That this point is not one of mere academic interest is shown from 
the fact that in at least half of my cases of children with chrome asthma, a 
history is given of one or more past pneumonias, m one of my eases four 
such attacks, the last of which I had the piivilege of witnessing In spite 
of ivhat seemed a fairly definite unilateral chest percussion dullness, the 
dyspnea yielded promptly to adrenalin, the temperature disappearmg a dai 
or so latei The frequency of the pneumonic histones, three or four attacks 
in a single young child with a negative chest examination and a negative 
x-ray picture, and the number of eases m which such a history is gnen, make 
it highly probable that many of the pneumonias were actually attacks of 
febrile asthma Unfortunately aU of my eases of this type so far have been 
seen where loentgeu-ray facilities were not available at the tune of the attack 
The blood count in these cases may or may not reveal eosinophilia Leuco 
cytosis IS usually present 

That this syndrome does not necessarily indicate a complicating pyogenic 
infection, is seen from the fact that in the use of sterile pollen eitraets foi 
desensitization purposes I have seen several high febiile attacks in children 
accompany the hay fever and asthma resulting from injudicious oierdosage, 


in one instance, some five oi six such attacks 

In a child with previous asthma or a definite asthmatic familj histoi), 
this point of the presence or absence of actual pneumonia should not an 
probably would not be overlooked With the initial asthma paroxysm m^3 
young child, the differential diagnosis may be difficult In view o 
prompt relief available by the use of epinephrm, and the incorrectness 
flesh air, outdoor treatment during a pollination season, the 
this point IS obvious I have seen no harm resulting from a trial diao>io 


dose of epinephrm in actual lobar pneumonia in asthmatic children 

Treatment Dosages — For temporary relief in children, somenhat 
hypodennic doses of epinephrm are required than m adults I to 

occasions given six or seven mmim dosages of this drug wnthout i 
infants only a few months old For permanent relief, however, 
doses of pollen extracts for desensitization are needed and as harm, 
I have m many instances, without unusual difficultv or the slig ^ 
reached m children the full dosage of 1 to 2 c c of a standard 
ragweed extract, the usual piotective dose required m my 
phme or opium derivatives aie laiely required m the asthma o c pj. 

P)ecedmg Bionchitis — The initial pollen asthma m childien or 

almost invariably preceded by a history of cough or bronchitis o ^^ho^e 
years’ duration I have had occasion to see the condition m c i c 
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parents "were undei tieatiuent for lia\ fe\ei oi astliuia Tiiere is notliiug cUar 
acterjstie m the physical oi Roentgen exammatiou of the chest The onset, 
recurrence or increase ot simptonis during pollination seasons is the onl> 
clue in the histoij The condition tail be rccogniijed b} the aecompanjing 
casomotor rhinitis and proved b\ the immediate al)c\iation of the condition 
by epinephim dosages ind its abeiaucc uudci an induced pollen free environ 
ment, after usual bronchitis legimes and ticatuients iia\e proved unacailmg 
The onset of asthma hns been piophesied b\ me and \erihed m several such 
cases As a confinnation I hitic aKo i>roduted a most annoying cough with 
out asthma, lasting seiei <1 dais b\ polkn e^tiaet o\erdosage m desensitizing 
children suffering from poienuid hn te\er who hid had neither previous 
accompanying bronchiti‘5 nor tou„li ni one cise foui such attacks The cough 
m these eases bears a consideiibh rcMinblancj to thit of peitussis 

Yasomoioi Rlwiitis — Pollen isthma ni <]nldien is nnnrmbly accompanied 
or preceded b\ a definite ^aso^nnto^ flie l\istoi\ m these cases is one 

of almost constant or frequenth jedining socaHc/i colds ^ with attendant 
mtenuittent or almost unceasing imsd bind igc fieqnentlj bilateral, but oc 
casionally first on one side and then on the otlur changing erratieallj and 
never peimanentlj unilateral pci ^e 1 he disiharge is waters or mucoid in 
eharactei lu a case seen in a boi of twrhi after his second attack of 
asthma, the fathei of the boi o pluMuan stated tint the child had not been 
free from a cold for more than a u ir Such n histori is tipical In fact, 
several parents ha%o recalled tint the conditirn has existed since birth 
Topical severe seasonal hai fcier w dh p''iMstAnt sneezing and streaming eyes 
and noses, is not common in cinldun is it is in adults In children even 
ordinary seasonal liay fe\oi h Tstonisliingh mild Nose rubbing and picking 
is common in these eases fiom the itihin,„ < msed b\ tht Ivsis of pollen 
granules on the susceptible ms.iI mucosa 9 he oeul u palatal and aural 
irritation of adult baj fe\er is seldom seen in ehddien iloutli breathing is 
exceedingly common The condition thnieilb closely resembles typical ade 
noid disease but is not rc]^e^od bs T(]enotonsiHectom> In but few of the 
childhood asthma eases of this senes his (his nuld \asoniotor rhinitis been 
previously detected though its presence was later invariably confirmed bj 
competent nasal specialists The dngnosis of this condition can be made 
out and the pollen etiologv established bv the npid betterment or elearing 
of the condition wtihin a few di's under a pollen free environment, and its 
recurrence through intentional atmospheric or laboratory pollen contact 
The appearance of the naail mucosa is cliaracteristic if seen immediatelj 
after such pollen contact Coinplieafing purulent parasinusitis cannot be i 
common complication of tlnse eases I hive seen onK one or two instances 
Chronic Perennial Pronihial K/Awni “Tlieie is no essential difference in 
this condition m adults or children The tvpiol barrel shaped emphi-scraatous 
chest with bulging sternum often develops in early childhood 

Cutaneous Sijmptom<i--’Vvticarii and erythema are oecasionallj seen in 
adult asthma or a lustory of a few snch attacks in securablo Eczema is es 
ceedmgly rare On the other hand in children angioneurotic edema is verj 
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rdie, and uiticaiia seldom occurs, but piesent eczema extending oxei many 
years, often dating back to infancy, or a history of eczema limited to infanti, 
IS exceedingly common These cutaneous lesions, both in adults and children, 
frequently clear under proper pollen treatment without attention to diet or 
local skin treatment 

Pollen Toxenua in Child) en — In many children, the physical discomfoit 
and disability are the sole effects of pollen hay fever and asthma, even in seiere 
chrome cases In addition, however, there appears to be a definite toxii, 
syndrome from constant pollen antigen absorption, to which I have called at 
tention in a recent artrcle ^ Besides the ordinary'^ vasoinotoi ihmitis and 
ty^pical chest findings of asthma or emphysema, these children show marked 
deficiency'^ of weight, growth and development The complexion is sallon 
or of a saffron tinge, the whole appearance greatly resembling that of heiedi 
taiy syphilis or severe hookworm disease I have not been able to find any 
thmg characteristic m these cases from a laboratory point of view The most 
remarkable result of this toxemia is iisyeliic The mentality is deeidedh sub 
standard Wild spells of aiigei alternate with long periods of listlessness 
These children are extiemely'^ cross, iintable and intractable, on the whole 
in many ways resembling morons The appetite is poor and capiicious 
Nocturnal enuresis seems a common accompamineut of the eonditioii I hare 
seen it persist until after the onset of menstruation This toxic state seems 
limited to children, and is seen in hay fever as well as in asthma 

Under a pollen-free environment within a few days, or at the most one 
or two weeks, with alleviation, but long before the complete elimination of 
the hay fever and asthma, the toxemia clears Within even this brief perioi 
of time, these children become bright, cheerful and playful The coraples-ion 
becomes normal Appetite returns and weight is lapidlv gained The radica 
improvement in so short a time has been expressed to me by several mother^ 
as being almost miraculous The enuresis collects itself slowly, pemistmo 
during desensitization treatment usually as long as any'' allergic svraptoin^ 
last, though I saw it clear permanently m one child of eight after on \ 
weeks of such treatment Shannon- and Piness and Milleff have ca 
tention to a similar toxemia in allergic conditions in childien, not necessa 
of pollen origin ^ 

Dtagnoitic Skin Tests — These iieie performed intracutaneoiish 
cases of this senes, and this method of testing was found peifect y pi 
even in infants, using the back instead of the arm 

It was found as a lule that the typical positive reactions ueie o ^ 
size in children than in adults, and as m adults with definite po 
and asthma, ivere also at times, especially in young infants, eondihon 

tive both imniediateh and at the end of twenty-four houis 
of negatne skin tests in pollen asthma was first called atteii . rf|,e 
Grothaus and nivself in 1925* and 1926® Peshkiii® confiims t us 
reason foi this state of aftaiis, in the light of our piesent 
eeitain Hipodermic tests with pollen extracts seem " jj^gt^al test 

fact, perfectly leliable, both in adults and in children le 
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witli polleu extracts I lia\e not iound oi much \alue in either adults or 
cUildreu 

In deterniiniUjj the actual sjmptoiu ctiolog> ot these hay fe\ei oi astU 
matJc children, it \\as found that the pOMti\e shm tests to feathers, animal 
epithelial emanations and oiris root neie p^actIca^^ always of clnucal sig 
luficance actual contact demonstration Removal of such contact, hon 
ever, did not affect the t^lmuai ha\ te\ci oi asthma making additional 
otiologj, of course, obvious 

The frequent positive reaitious to one oi mme foods were of clinical 
asthma significance cunoush enoUp.h ni not a single case of this senes Ihat 
IS, the use of such specific foods showing positive skin te&ts would not produce 
the asthmatic state nor did abstention tiom such foods abate the asthma 
The ingestion of such specific positive skin test foods however was tre 
quently known to pioduce indigestion or vomiting or had done so ui the 
past Tlus was true also of foods such as mWk egg mcl honev even when 
the skin tests for such foods were negative The past production oi increase 
of eczema after certain foods in v oung f hildieii wis a common storv Peshkm 
m a study of 100 asthmatu tliddien ibont hi pci cent nf whom were pollen 
cases comes to the same conrhisjon 

The pollen etiology ot i »*,«s was rUmonstrated b> the history mtra 
and hypodermic tests the fs]>eiuncni il ituliunmi ot the condition bj pollen 
contact, its abatement or relief undei iu expuiiiunf il jiollen free eiiviromuent 
the details of which have been taken up elvwheu and bj the results of 
pollen desensitization treatment 

Differences tn De^reci of PoUfn Sfositimo s ui idufts and in C/n/drc« — 
Piactically of course this is difficult t<> nua me The hvpodcrmic use of 
pollen extracts up to the ])onif of leartion siid svinjitom pioductioa during a 
peiiod of freedom is the best piesmt nu-thod ot guiging this point and its 
measurement in untreated over « penod rf veirs iv obviousl} not 

feasible 

While food sensitiveness is oidinarih ,,nd»nJJv outgrown the nvtrse is 
true of pollen eases living in a heaw constant pollen environment The Ins 
tones of such cases living over a peuod ot veils in the same homes or com 
mumties usually show a definite constinf tonsistent vearlv increase m the 
frequency and seventy of asthmatic and huv fevci svniptoms Rarely is natal 
pollen sensitiveness extieme If such natal extreme sensitiveness weie com 
mon pollen cases should show seveie and frequentiv recurring symptoms in 
the first 3 ear which is not the case Though I have seen bronchial asthma is 
earlj as the third week of life, and a number of other cases befoie the end of 
the first j ear, visually definite asthmatic sv mptoms do not occur until the child 
IS at least three or four v eai*s of age 

If tins initial natal sensitiveness be mild and it appirentlj is then fol 
lowing the initial pollen ha> fever or asthma svniptoms in children relief 
should be practical bv reducing pollen dosage bv cnviromnental precautions m 
the home without desensitization trentiiient or olnmtic chmgcs Vs a matter 
of fact, the possibilities of such idief in excellent in these t irh stage ehil 
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dien I see a numbei of such cases m young cluldien each year, who, under 
envii onmental pollen precautions alone, remain in such manner clear entirely, 
or with only rare, easily controlled attacks, not over one oi two each } ear 

Initial pollen asthma attacks seldom occur in adult life, where there has 
not been accidentally a change to a heavier pollen environment In my eiperi 
ence, hoivever, symptom relief by purely household poUen dosage reduction is 
rarely of avail, certainly not occurring nearly as frequently as with childicn 
On the whole, I feel it safe to say that pollen sensitiveness under constant atiiios 
phene pollen dosage increases wrth age, especially where atmospheric anti 
genic pollen is perennial, or practically so As a matter of fact, resistance to 
such pollen dosage in an identical environment in potentially hypeisensitne 
cases -with positive skin tests, is oceasionalh tolerated ueU into adult hfe before 
symptom production ensues, even nr rare eases until past the age of GO, and 
in two instances in my records until past 70 One, an asthmatic of 72, Mith 
asthma of two years’ duration, who, when first seen, had not had a clear day 
for w'eeks, secured complete lelief in two or three days after lemoyal to a pollen 
free environment 

CONCLUSIONS 

In childhood haj fe\ei and asthma, the following difteieiices aie noted 
from the adult types 

1 High temperature occasionally accompanies the asthmatic paioijsm 
This, with the attending dyspnea, often leads to the mistaken diagnosis of pneu 
monia The required dosages of palliative hypodennie epinephrin treatment 
are somew'hat smaller than in adults Pollen extiact desensitizing doses are 
identical in adults and in children 

2 A definite bronchitis of months’ or years’ duration antedates the 
initial asthma attack 

3 A definite toxemia, with typical phy^sical and mental symptoms, oceur^ 
eomcidently m many cases 

4 The accompanying vasomotor rhinitis is much milder than that 
adult seasonal hay^ fever, consisting of more or less constant nasal blockanS 
with mucoid discharge 

5 Complicating purulent sinusitis is rare 

6 The degree of pollen sensitiveness iiiei eases with age 
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J?"DBTHEI{ OBbEKVAflONb 0\ IIIL THEATAILNT OF ILU PLVEK 

wnu hPurDhi\* 


B\ Fuui \V GAA.UDE Ml), VVD CmULhh Iv ILvvtum MDi 
RocnesfFR, Miw 

biX patient'^ itilli luliuiiunl Jn\ hMj ^^tIe Heated uUU cpUttlun 
h^diocblonde used aitcHiidv m l»|)u1«s tn)i (ojifajujUo -o tab, oi ap 
plied Jocall^ in tiic louii of t uisil -ipi j\ usiUe, i 2 pel ctut bolutiou 
patients had had piebeasoiul treatmiiit uith onh pirtul relict ot bjmptonib, 
thirteen patients used both cai)sulf» iiid spin tucJie pafientb used spraj 
oulj , and elesen pitients us(d t ipsnles onh Qhentoie twcuti four patients 
used the ding mouth uid fu(nt\ h\( Iiv I<h il app!u.ition 

The untounid results laiud uith ditftieiu pntunts \ei\ous 

ness and trenioi wait noticed in thii te<u t »ses tichjtjrdn oi palpitation in 
file, weikneas taiiUness ot biddme-s in foui sjtt plessiiess in two increased 
perapiration in three, stimulation in two ^n<l nausea in one 

In 70 per cent of the tises the untomid sMiJ])toins ueit ibsent or mild, 
Millie 111 foui cases the nenous s\ mpfonis wti» mail od Jn this group tho nci\ 
oua symptoms produced hi sm ill dosts m out ot jiropoition to those obtuued 
ivith much larger doses in conditions othci tlmn liai feier The following 
interpretation was suggested Cl) the nenous sxmptoms boio 'x distinct re 
lationship to tlie neurotic tendeiici ot the pitient Ci) pitients with haj fcxei 
'ire already in a highh nei\ous stite md (3) tlic patients tie'itod wore ill 
actue wlnle otliei obseii ntions Imk been made on bed jnfients 

in-SULTs Oh tlllLDKIN li\ UOUTll 

Iwcntj four patients pei cent; with hai iciei ueie completelj or al 
most complete!; lelieied toi four hours or more sexen (20 per cent) xxeic 
partiall; leliexed and foiii (30 pci cent) win not reliexcd or thex xxen. 
unable to tolerate the nenous sxiiiptoins 

Ten patients hul nstbiin with hn hxu fixi xure rtlicxLd In cphcdrui, 
tliiee xxeie niodentelj rtlie\ed and two were not affected 

Vbatract of paper real peforc Vni ilcrui Xs^oclatlon t r IJj Slu Ij of \II re> Wash 
Inston D a ifaj 16 J3 

tDWlalon of ilcdlrlne Hlayo Clinic Koche ter xilnn 
Rtctl eil for publication Xuru l n* 19 
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RESULTS OF EPHEDRIN BY SPRAY 3 PER CENT SOLUTION USED SEVERAL 

TIMES A DAY 

ynee/:mg Avas maiked m 12 pei cent ot the patients Seven patients (28 
per cent) weie niaikedly lelieved foi seveial houis, twelve (48 per cent) were 
partially lelieved foi several houis oi completely lelieved for less than an 
hour, and six patients (24 pei cent) weie not benefited 

Ephediin given by mouth in 25 mg to 60 mg dosage afi:orded temporary 
lelief to slightly moie than 50 pei cent of the patients with autumnal haj 
fevei An additional 25 pei cent weie sufficiently lelieved to consider its 
use wail anted Bphediin given in a 3 per cent solution as a nasal spray is 
less efficacious and the lelief is shoitei Most of the patients, hoivever, felt 
that it added to then* comfort The best results weie obtamed when the 
spiay Avas used early in the paioxysm The effect of both the local and 
internal administration seemed to depend upon the seventy of the paroxysms, 
and the good results Avere obtained in the milder seizuies Eleien patients 
Avho obtained only paitial lelief from preseasonal tieatment Aveie able to con 
trol then symptoms Avith the occasional use of ephediin The ueuiotic tern 
pel ament and nervous state of the patient aie impoitant factors m the pio 
duction of tremoi, lapid heart action, and other distiessing symptoms pro 
duced by the drug 

Although the value of ephediin is limited and its eftect temporary, the 
obseivation of fifty-five patients dunng tAVO seasons Avarrants the conclusion 
that the diug should be given a definite place in the symptomatic tieatment 
of autumnal hay fever It should be emphasized that Avhen good effects are 
obtained they aie tempoiaiy and symptomatic 
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AK APPARATlb if on ItVPlD Ql AmiTAllVE ROUTINE 
DETBRIMINATION of VTJII Ml\ AND M GAR IV URINE* 

Btl JiAiis i Shout MD \eh \oiih. Cit\ 

^T^HERE aie aeveial methods in touiinou use toi dtteimiimio the presence 
^ of albumin in mine ^\lth euii of these it ins been the time honored 
custom to note roughlA the quantit\ piestnt In the use of such terms as 
“faint trace,” trace, ^ modeiate imount large amount etc Naturally 
the report rendered depends laigeh upon the indnidual making the teat 
What one might report is i tiaie uiotJiei uonJd call a famt trace” 
and so on For the ii d< ti num irion Ixneditt s (iinlitative copper solu 
tion IS AMdelj euipIo\ed Sliglit ndin tn ns ueun txequentlj reported as a 
trace Quantities aI)o\e dd pei lent ne u''nin\ tletii mined bA some quanti 
tatne pioeedure 

A rathei uulesjneud luoseiiunt his I oi sta)ti.d b\ the insuruact com 
pames to eliminate tlie Aaiiatioiis Ksultnv ptisonul factors institut- 
ing routine quautitati\e methods both foi u^ ii and libumm Ehiigsbury, 
Clark, ‘Williams and Post* recc/if/\ lepoited t method foi the routine quan 
titative determination of albumin in unne This is based upon a method de 
vised by Foliu and Denis’ aud tonsisfs ot the idditiou of 7 5 c c of 3 per 
cent sulphosaliejJic acid to 2 ^ t t ol mine usnip. tube'? of umforin diameter 
After mixing, the tubes are allowed to stand ten minutes and the turbidity 
produced in each is compared in j link lamp* with standard tubes The 
standards range from 5 rag to 100 mg of ilbnmin per 100 c c and the un 
known 13 reported in these terras 

For routine quantit-atne sugai determination nianj laboratories ha\e 
adopted the Benedict picric acid acetone method ’ This is a colonmetnc 
method ind gnes a coloi with normal urnu —the so called noniial sugar of 
unne One cc of uime is employed and the final dilution is np to 25 c c 
m a specialU made test tube graduated it the 2o cc mark A comparison 
IS then made with stindards in tuhts of tlu same di iineter 

The method demised by Sumner* seems prefenble to the ibo\<- for routine 
work It IS simple apparently ven accuntc lud setnis to give lower and 
somewhat more consistent results than that of Benedict The fechiiic is 
similar and is as follows 

One c e of urine is pipetted into the sime 25 c c graduated tube de- 
scribed above Three cc of the Sumner dmitrosahcj he icid reigent ire then 

yrom the X>abonitorlc3 of tbo Life Extension Institute New 

HeceUcd for publication, Vugust 10 19 7 
ISOj 
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added, tlie couteuts mixed and the tube placed in a boiling watei bath ioi fi\e 
minutes It is then cooled, diluted to 25 c e , mixed and compaied with the 
standaid tubes of equal diametei m a compaiatoi Sumnei says with lefer 
euce to the mteipietation of lesults by this method “Conceutiated mines, 
containing oiei 018 pei cent of sugai, oi dilute mines, eontammg over 012 
pel cent of sugai, can be cousideied abnoimal ” 

It goes without saying that any accurate ciuantitative method gieatlj in 
Cl eases the time lequued foi its completion oier a qualitative method Single 
pipettmgs lequiie an immense amount of time and make loutine quantitatne 
pioceduies on uiine piohibitive, unless the laboiatoi^ has unlimited resources 
of space peisonnel and equipment Appaiatus’® has theiefoie been devised 



Fie 1 — ^Multlpipctte 


to make lb pipettmgs at one time, with siieed, precision and without sacr 
of dceuiacc Fig 1 is an illustiatioii of one such apparatus Tw o such 
of apparatus are necessaij loi the albumin and sugar methods dtscn e 
this paper — one apparatus to pipette the mine into the albumin 
tubes and both to pipette reagents A siiecially designed test tube 
stiucted of bakolite has been demsed foi use with this apparatus ( 
Bakolite seems ideal foi this pmpose as it is tough, does not coiioce, 
stands gieat mechanical injiiij without fiactming and does not so en 
boiling 

Briefly, the i outine for sugar and albumin with the luultipiped 
follows mines aie poiiied into 15 c c conical centrifuge tubes, p 
high-poweied centiifuges having a total capacity of 16 tubes am een ^ 

•The apparatus described in this papei together 2^02*^ East 

Clark lamps are manufactured bi the Klett 'Manufacturing Con p > - 

York X T 
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llio^ aie then pliicetl m the b ikohte 10 holed lich md t-aJ tn to the first 
pipetting appai itiis Dus ippinfus Ins lo %eitjcilh pi iced lecoid sjiiuges 
of nnifonn size connected to glass pipettes is illustrated The le\ei at the 
left of the appuitiis ictmtcs ail 10 plungcis simultaneoiish A dial iccords 
the amount of fluid di n\n into the pipettes Ihiee uud fi\e tenths cc 
of uiiue aie draun into each of tJic 16 pijiettcs of the first appaiatus fioiu 
each of the 16 centiifu^e tubes The laclc contaiiinij, centrifuge tubes is 
then nithdiann tiom the appai itus and the ilhmuin iick contaiumg 16 of 
the specialh giadiiated aibuinin tubes* is placed in the appiiatus Two and 
file tenths c c of lunie aie then disthai^ed info each of the dbiimm tubes 
the mdieatoi on the appaiatus monng fiom i5 to 1 cc The Ubumm rack 
IS then iiithdi iivn and tlie latk confainiiip tlie 25 i c sn^ii tubes* is pi iced 
m the appiritus eacli tube iceeiinig the leimining 1 e c of luiue Vftci 
this the appaiatus is iinsed nith dl^tJlhd natei contained in a 3 Iitei tiaj 
uhich IS a pait of the aiipai dus The rack containing albumin tubes is ue\t 
taken to the laigei appinUis Dus is identical nith the fust appaiatus 
except foi gieatei capnciti Scien and fiie tenths cc of 3 pei cent suJpho 
silicjhc acid aie drann into eieh ol the p^iettes fiom a tnj holding about 
2 liters (Tins tni is lefilJcd from tnm to turn fiom i laige loageut bottle 



nid sjplioii) Dn illmmm latl is |)lic<d iind* i ihi pipt tt« s and cacJi tube 
icccnes cA.acth 7o c c ot tlie ji letnf IIm rad is allonid to stand foi ten 


iiunutcs and the turbldJt^ thui complied uitli stindiid tubes JiimUq tui 
biditi ■; iliius tquu dent to 5 JO 20 10 40 lO 7i iiul 100 nic, , of 'ilbumin 
per 100 cc* A modifii d Claii Jimp is illnstinted is usi d m tins comp ircson 
The lacl of su^. u tubes each contniiin^ 1 c c of luinc as noted above, 
lecenes 3 t c of the Suinnci reagint lioiii the fiist ajip ii itus It is then 
placed in a boilin„ n iterbith foi five niinutts uiiich cause** a dailc reddish 
brown coloi to develop the mtensitv deptiiduig upon the imouiit of sugar 
present Aftei eoolnu the ink is f iken to the higei iippintus T\\ent> 
one ec of distilled natei aie dnvrn into euh of tlie pipettes and dischirgcd 
into the sugai tubes mal mg the total volume in each 25 c c Thej are then 
compared iwth standaid tubes cqiiiraionf foOOo 01 02 03 04 and 0 5 
per cent of sngai t Should the nmonnt run higher than 0 5 per cent in tin 


Tlie nlbuniln an 1 sugar tubes u f I fi tH PrwUur niust b of t indinl caliber ml 
nccuratelj gra luated Tubes manufactured b\ Fal » Ch inical Coiiipan> chore Uoid Cornv. ill 
Landlntr N' \ have been found verv hH fattorj P mi incnt «ttnn laris for the albumin 
drlermlnatlon arc alsi piepircd b> this tonipanj according to (h m llio.! Uc crlbod b> 
I ingeburj 

tThc c standani tub f an b J v»*l pci f eiji glue »- olutl n of Ui it M I I i r 
ceotatcs. One c.c, of each Is treated in tli sani manner ns the 1 c of urln X s V 

of suclj standards uJll not change appreclahh for verU Ijoum Pn-Ihuinio xp* run nts in 

tlie development of permanent stan laris inOicat lint Bfsanrk Broun Is satlsfitlon fc r this 
purpose — prepired b> lilutlng a cone ntratol solution to match jch of tho sugar standanlK. 
Br Suptner hn» \ t nth 1< lop vl p rm n iit t minis u Inj. <. j j r siil; li U Iron ilun 
ml cllnltn U ;Hc acH which ar \ rj sati ficnrv 
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pieliminaiy test, the uime is diluted to fall appioximately within the lauge 
of standaids and the test repeated singly 

COMMENT 

Actual use ot these methods m the analysis of seveial thousand speci 
mens has given us gieat confidence in the apparatus and in the piocedures 
The saving of time is enoimous The aceuiacy is fully as gieat as could be 
obtained by single pipettmgs Compaiison with pievious loutine qualitative 
procedures for sugai and albumin shows that the above outlined piocedures 
can be carried out even moie quickly In the analysis of identical specimens 
by different workers the albumin and sugar reported have agreed very 
closely, this takes away the former variations due to the pei’sonal element 
and results m a higher standardization of procedure 
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ALBUlillNUBIA Albuminuria In CMldren Calvin S K. Isaacs B L aud Meyer J 
Jour Am Med Assn June 12 l‘)2C» Kxxvi 1S21 


Tiio significance of aJbunun in tiio urine of apparently healthj children vs the sub 
jett of much discussion 

The authors, after on extended studi offer the fohoning classidcatiou 
Benign albuminuna 

1 ilolnutntioa albununuria fnquiufJv lisctiatid with aneiiiij underueight, aud 
sistohc basal murmur 

Foci of infection, ei»pecian> inlcctcd ton il ulinoids, uu*!!! sLUu»ts and conous teeth 
RIO common causes of this moluounshvd condition 


S Orthostatic albuminuria associated uith posture 

3 Idiopathic or ^grouth 'ilbuminuria lurludmg the terms juvemlc pubert;, cyclic, 
transitory, and intermittent 

Borderline fluids contain 7u to 100 per loO cc (0 Olo to 0 02 c.e in 2 cc) This 
slight increase m the protein content ina> or may not be significant Cerebral arteriosclerosis, 
postopileptic seuure states cncephaiiti , head injuries nith cerebral edema, treated inactive 
ncurosyphilis psjchonourotic like states witli toxic foci alcoholism multiple sclerosis, degen 
eratiTO spinal cord conditions and other neurologic conditions at times give this borderline 
reading This moderate increase in total protein is of value in differentiating between 
organic and functional conditions A positive mcreose favors an organic diagnosis 

Ncurosyphilis (a) Paresis In this group is found the highest protein content witli the 
exception of the memngitides xanthochromic fluids and neuronitis eases Tho averoge 
paretic fluid gives a reading of 200 mg per 100 c c 

(b) Tabes Dorsalis The protein estimations lu this group have not giitn high read 
iDgs The lowest in treated cadres gt\o normal readings tho highest 175 mg per 300 cc It 
18 well known that inactive tabes maj give completely negative erologio findings It is rare 
not to find the protein content increased id tabes and wc have found it on aid in a question 
able cose where the Wassermann was negative 

(c) Corcbrospuial Types This group cousisls of the mcningotasculor cuscs Iho 
mcnmgiUo forms giro the highest resdings m this group As u rule tho total protein content 
13 not as high ns in the parctie group tsukidk from 75 rag to -i5 mg per 100 c o An 


average is about 125 mg per 100 c c 

Cerebral Artenoselerosis This group inclmles nonsyphihtii: thromboses organic demen 
tin, aphnsies and so forth usually old lesions. As a rolo the protein content is modcratelj 

increased , ^ i . i 

Epiaemia Encephalitis la aU the posiUve acuto cases a moderate to a marked total 
protein inercase was noted In the chrome eases the protein content was frequently normal 
The patliologie readings averaged 12S mg per 100 eo No paralle tern was seen l^tween 
lughceU counts and escess protein Sugar content readings iaro not been consistent 

Acute Polyneuritis In the low grade tome or infectious multiple or mononeuritis eases 
the protein content has nsnally been found only moderately laereased, about 100 mg per 
100 c c. , , 

(a) NenroniUs or Central Neuritis In tho ncute ncnromtis cases the readings aver 

aged 450 mg per 100 c c. 
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Brain and Spinal Cord Tumor The brain tumor cases almost mvanablj showed a 
moderate increase in protem, about twice normal, 100 to 150 mg- per 100 cc Cue case or 
sj riugomj elia inth xanthochromic fluid ga\e an extremely high content, 700 nig per 100 
cc, and one case of gboma with rupture by hemorrhage gave a high protein reading The 
cold tumors where obstructire gi\e high readings as do other xanthochromic fluids One 
cord tumor with evidence of hjdrodynamie block gave a lumbar readmg of SOO nig per 100 
L c and a cisterna magna reading of 100 mg per 100 c c 

Epilepsy These are all cases in which organic factors were suspected but none found 
except some compbcating toxic factors, such as infection, alcohol and so forth This group 
showed protein determinations sbghtly above normal Following a convulsion the protem 
content has been more definitely increased 

Cerebral Edema The alcoholics with mental sympitoms have all shown increased pro 
tein content The same appbes to head injuries showing increased manometnc pressure nad 
mgs This IS a transudative protein excess The protein readings are about twice nomnl 
in these cases 

Memngitis The purulent meningitides give the Iiighest readings Serous memngitis 
has consistently shown two to three tunes normal protem content 

Degenerative Spmal Cord Diseases (a) Multiple Sclerosis Oiilj a moderate increase 
in the protem content was found m these cases Often the readmg is normal Jlo relatiou 
ship between colloidal gold curves and increased protein content was seen 

(b) Combined Sclerosis Slight increase in the protein content niaj be found, but the 
reading is more often normal 

A reduction in the protein content as an early evidence of serologic improvement 
The method described, though giving slightlj higher readings, checks \trj closely with 
the Denis Aj er method and is, the authors believe, the more practical climtal procedure 

BILE, BACTEKIOLOGT OF Studies In the Bacteriology of BUe, Hansen, S Hospital 
stend, Copenhagen, April, 1920, bris, 289 

A total of 41 4 per cent of samples of bile obtamed from autopsies and wamined 
by the author revealed traces of mlection 

In some mstances this infection is said to have occurred m and to have exhibited an 
apparent connection with presence of bile, of which it was assumed as the n-sult, while m 
others the ability of colon baciUi found in bile to live for from six to nine months in t u 
latter was regarded as a probable indication of their nabilitj m such a medium 

Examination of bacterial content of samples of bile collected during operations or 
gall stones is declared to have demonstrated that 42 5 per cent of these were infecte ^ 
Stones of recent development was a a rifle encountered together with sterile in 
the gall bladder, a fact which in the opinion of Hansen appears to oppose 
the importance of infection m formation of gallstones Old stones were foun 
invariable in gall bladders which presented evidences of mflgmmatory alterations m 
tamed infected bile, an observation which according to Hansen seemed to pom 
existence of a secondarj infection 



REVIEWS 


Boolw for Review should be sent to Dr 'Warroa T Vaughan ifedical Arts BuJdiag 
Bichmond Va 


The Beloved Physiaan* 

T he biograpliv of Sir J mi i k uzt unttru In <ii< «h(i kuc\\ hj? siibjctt from in 
intimate persounl ai’ pmni »> < bij n I wJio {« is s t! < Inppi fieultv of telling hia 
story in a drinutu jji »/i i nl M» Kcn/ie s hh ua« md^ri dnmatic 

V biograpbir skttij) I i i j f> v 1 im un/J/*r riutir niJJ he founj in the editoni) 

pages 

To all i)h\Hit.idU'< vln [ I im b tl mJ v rv pUvsicun should so classify 

himself, tins uork mJJ If (hligbtfiil re i ling The onthor s frequent use of superlatives and 

}ns obnoin? owltiti n f ) i •< li f t t n f 1 tn t from f?i#* pleasur of the book 


Prmciples of Diagnosis and Treatmenl in Heart Affectioiis1[ 

T HF fourth cJjtion tf t/iN n ik 1 m Muik o/ic s )«ath been brought to date by 
his successor at St Vuii »• h J m s <.)rr TK uork differs from Mackenzies mote 
elaborate contribution Dui/oh f ih Hot in that it is ^^n^ten primirili for the practi 
tJoner of aiedieiae and pr m los mtoruiifi n "luh is througbour of on emin atl} practical 
Bature As in las other works iCuck uzk ^ > s jt iiu to the lieart of the matter Without 
preliminary iuntng up on mitomi cinbnoJ gi Inii ) gi fJiiioologi and tho like, he jumps 

directly into a discussion of h ir' failur In hod it i h urt failare which is uppermost in 

the minds of ill mtiins tf httrt ui i ml the rtf r in the minds of th«r pmfe^siooal 

adnsQts When uiU it o tir ha inn it 1 pr« entrJ is flu? particular ease ono that is 

likelj to eopenenee heart faiftin. whif im t he I n 

Following this art. scvinn 1 lof 1 t lis»r)tr I ciflnt i nnnnrdial alicctions 

prognosis and trcitnienf 


Reports of the St Andrews Institute for Clinical 
Research Voh 2 and HX 


T he St Andrews Institute m rc nernttv r iiamol the Juniea Mackeuzm Institute for 
Clinical Research was cstahlishci m the btth tom of St Anlrewe Fife, for the purpose 
of studying disease m its im-ipieu v The Jittl I wo was eclected m great part btcause 
of the permanenej of its ptpuJitnii Mi kinzie I in jtwaya Jicen particuhiJ) intercatod in 
prognosis and lusistcd tint the pirh r j ifhoj gic ire rctoanizcd the more accurate 

wiii be our prognostic deductions i rifcooni m tie motive which inspires note taking with 
tho breath of 7ifo making the notes j perennial luurco of kaowlcdge that t m bo appbed 
m tho practice of medicmc 


Tho 12elQv< J Plusiclin Sir J i M k ii*l V Bfoiirayhy by R, ICcNalr MlNon 
Mlth a ibotogravure noth Price Pp aJO ?*00 Thi'Mocmltlan Company New \ork, 10^ 
tPrlnclnlen of Dlitmo Is an 1 Tr atn nt in ilenrt VCfcetlona Bj Sir James Mackenzie 
JLD P^RCP ab mTei FRCp“ <Hon> Director Sl Ondrews Iwtltuto for CUnJctl 
Research ConsuJtJne Phial Ian to the Lon Ion Consigns PliyjJcIin to K M The 

Ring- ot Scotland and Orr James MB ChB Pha Wan to St andrcw*i InaUtule for 
Clinical Research Third Edition Cloth Pp 4- Pr ce 53 ^0 Humphrey Milford Oxford 
Ualveralty Press American BeotveU Kexv lork 

fRcDorta of tho tnrfroirs In tltiit t r CMnlf-al Ri'srirch fVnJtm} II Cloth 

Illuatroted'^ 150 "^Price 53 00 ) CVoIume HI Cloth Illustrated Pj> 27 Price J3 00 ) 
Oxford UnUerstty Press American Branch Lew lork 
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VoluiiiL two of the reports deals chieflj with the piiuuple of the reflex arc and preseats 
n Hrge amount of cbmeal and expernnental evidence bearing upon tins hi-pothesis This line 
of thought also runs througli volume three, but in both books there are articles on other non 
related subjects In all of them, however, we see clearly the endeavor to studv the cnilicat 
changes, and if the work of the institute is successful in followmg the aims of its founder, 
the magnum opus of the report may not be expected to appear for another twenty or thirty 
\ e irs or more, until after the accumulation, sifting and studying of a tremeiidona mass of 
contemporary case records 

This should not and does not mterfere with the publication of other investigations, and 
as we have stated these a’-e devoted especially to the early manifestations Thus wo find 
articles on tlie normal mfant ’s chest, clinical studies of influenza, the role of the lymph gland 
in the absorption of foreign particles and tubercle bacilli (the first defense barrier), the 
effects of environment on the nervous system of infants and children, cluneal manifestations 
of defective blood supply to voluntary muscles, papeis dealing with records obtained in i 
boardmg school for girls, and the like 


Some Recent Works on Ultraviolet Light-^ 

U LTEA VIOLET bght treatment is not new Its experimental use has extended over 
more than two decades We have now reached the stage of its popularization, of its 
rational and sometimes irrational application to a wide variety of clinical condibons, 
iiid of the appearance m the hterature of historical and encyclopedic compilations sum 
ra irizing the observations made to the present time Among these four in particular maj ho 
mentioned as covering the field m sufficiently exhaustive detail 

The work of Francis Howard Hiimphnsi does not go into extensive detail but is of 
mterest as presenting a British point of vaew and as being thoroughly practical from a 
ehmcal viewpoint 

The volume bv Luckiesh and Paciniu conveys the impression of being written m port 
at least for the layman and is in spots obviously colored witli hyporenthusi isui and claims 
which, if thev are not exaggerated, are certainly not as j et supported by the expenmen a 
evadence There are a few errors of fact, none of great importance, such as might be expcc e 
wuth layouan writing on medical subjects The book, however, is very pleasant reading) is 
authoritative except where it relates to theories of disease, and may he well recommen e 

The third work by Edgar May era 13 jjy far the most exhaustive and autliontivo of the 
three At the same time it is the most difficult of the three to follow, chiefly because 
extremely large number of excerpts from literature, which we feel at times might have 
more systematically grouped We trust that m his next edition the author vvill cn ar^^ 
upon his “chapter summaries,” a step which will greatly reduce this disadvantage 
author presents a great deal of original experimental work particularly in the trea n 
all forms of tuberculosis The book is well illustrated The bibbography is complete 
The three books together with the work by Kollier,* previously reviewed m these coin 
will make a quite complete refeieuce library for the student of actmotlierapy 


•For further reniaiki> see editorial pages of this Issue 

vHuniphrlb F H Artificial Sunlight Cloth Pp 1S4 with 12 illustrations 
Oxford Unlversitj Press American Branch New York. 

'Light and Health V discussion of Light and Other Radiations In imams and 

Health B> Luckiesh M and Pacini \ J lllu-strated Cloth Pp 30- 
AVilklns 1020 

•Mayer Bdgar Clinical Applications of Sunlight and Artlflcial Radiation 
Pp 550 with Illustrations XVilllams and XViIklns 1926 t, IH r 

•Heliotherapy with Special Consideration of Surgical Tuberculosis by RoUjer 
Cloth Pp 31S Price $0 20. Oxfoid University Press Xmerican Bnnch xew 
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EDITORIALS 


The Broader Aspects of Allergy 

T JO;:; world iiitii\els at those rettut a<i\aiict3 iii chemistry and cu 

ffineeimg wluch have combined to make tiie picsent daj bO lemarkabic 
an era in which to li\c, but it is incbned to overlook the fact that m the ancient 
profession of medicme, dormant through the middle ages, the last century 
has produced equally remarkable acbicAements ad\auce3 in knowledge many 
of which ha\e already been applied to the gi eater comfort and happiness of 
inanlcmd Not the least remarkable Ins been our acquisition of knowledge 
of those piinojples underljiug the phenomena of mimunitj and their applica 
tion in the relief of suffering 

PUysiolog), since its inception m tJic mister i\orl of Haney, his been con 
cemed with the vital actiiities of the Jumg body Its offshoot, biochemistiy, 
began with the work of La\oisier and von Ueibig at the opening of the nine 
teenth century The earliei nork fell in the lenlm of ph>biologie chemistry with 
the study of those luaiumite mganie compounds which are built into vital 
substance and of the end products which aie discarded m the process of living, 

I'*!'! 
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logetliei Mitli a bUidv oi dead stiuctiues which once i\eie luiiiy This was 
111 essence the application oL oigamc cheimstn to In mg stiuctiue, aucl the 
lesulting lutonuation was indispensable, but iiom the iiatiuo ot the e’liien 
mental methods little knowledge Avas aeqniied ot the actual pioeesses of 
lite itseli 


Foi successful stud} ot lite, life must not be destioyed at the inception ot 
the in\estigation Fiom phA'siologic cheniistiy the science of expeiinieutal 
biology has emeiged Heie the endeaimi is to studi the In mg wdiile still 
alive In a ciude Aiaj the contiast betiveen these two divisions ot bioelieinistn 
maj be likened to the indnidual snapshots betoie, duiing <\ud attei a stated 
actnity as contiasted w ith a emeina lepiodnction ot all the stages and doAolop 
ments in the action 


We may look upon the science of iiuinunologA as a lathei highlA specialized 
dnision of the bioadei field of expeiiniental biology Immimologj has far 
outgioAvn its desciiptn'e designation and noAv includes the studi of mam 
phenomena in Avliieh miuiunity as the teim is geneiallj' uudei stood plaj’s no 
pait One of these ontgiowths fiom InnnunologA is that condition of mam 
aspects knowm as alleigi 


Facts aie unchanging but oui deseiiptions and mteipietatious of them 
aie necessaiih made lu the light of oui oivn past expeiience and must be 
alteied to aceoid wuth moie enlightened compiehension The teini immun 
olog} IS faiih conclusive , and if used in th? bioadei sense of fieedom fiom 
disease of Amiious soils Avhether infections oi not, it may still be applied to the 
phenomena of clinical alleig}* Anaphylaxis, coined by Riehet as a teim 
meaning “ivithout pioteetion," is no longei tenable as a desciiptiA'e title m 
Aieiv of 0111 piesent nndeistandmg of the phenomena involved Richet be 
lieved that the fiist injection of a foieign piotein destioyed any natural le 
sistance that the annual might possess against the hypothetic poison The teim, 
hoAvevei, wiU lemain in the liteiatiue, paiticidaily since it is noiv used to 
designate a very dehnite chiefly expeiimental piocess chaiacteiized bj antigen 
antibodA' leaction AUeigA, indicating as it does raeielj an alteied reactivitj, if 
more desirable as a geneiic teim It commits the usei to no single explanaton 
hypothesis, and hypotheses theie aie aplenty It Avoiild seem bettei to con 
tinue the use of these teims while lealizmg then desciiptive deficiencies, 
devoting less eneigy to lexieogiaphic disputations, paiticulaily since avc mus 
lealixe that the designation of today aviU not be acceptable tomoiioiv These 
terms and those Avhich aie employed along Avith them should at least suihce 
until our under standing ot the subject has piogiessed to that stage wheie ah 
can moie confidently gne specifically desciiptiA'e titles to evei-y phase o m 
phenomena uudei study' 

Indeed, the student in this field of expeiimental medicine is not 
an immunologist an allergist oi an atopist, he is an expeiimental 
in the tiuest sense of the term He is studying life processes, Altai 
and leaetions in the liAung Fcaa others possess as excellent an 
for the studA of life itself The student of allergy m the student 
Tint his chief inteicst is in what AA'Ould appeal to be an alteration 
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normal \Jtil tctn](\ Uik ut ujli u I hou it doC i-) as ne aic dibcus 
bing aUei^,\ is U is olisiiMd m mm m mnud iiiil llit ei ulence uould ind) 
cate th U ni tlien Jt'Khnn tu Joiti^n ill i^ttis tlie uit/nir/uu/ itih of tin bod> 
are beIia\iiio ni i stiuth umuul mmiut llu iUimimiiit% is nnt the 

cells but in then <.)i mu d md nulutumil uniiomiinil h urthoiinoie la la 
so often the ease in otluj h« UK oi stiuU tn<»n » in }>» U iriied ot the nonu'il 
from a stud \ <>t (U\iitio)is Jjdui notmil tlian is r^amMl tinm i studi of noi 
malay itself 

One ot till nuts! imjunimi 4 ontiilniUons (n rli 4»f lite and tlie 

deveiojmu Ilf of s|>*4i( In ? <4 nil In en iindi lis in imnniuoloffiat the 
groundwoik r,\ im < lU n\ K hi In 1 iKi »>! On }>ln lunm in nt mlntioii 
^nd ' 

The ihennstn ul » ili <lumrsii\ 0} idt and no illot p:ist is truh 

construi tne ulm d(t< n<n n in \\ i\ f<t suppU imnttng his stucU mth i.\pen 
mental in.\ esti^ It ions tt (iu intuu ot \itd Ihc dmital ilieig'ist ma^ 

reply that iu w (U ilio- x\dh liumiii bemgs 011 whom he ciniiat tvpeiimeut but 
m trutli he is donhh Jojtnmtt ioi his is the i>j)poitnnit\ ot both studjiUo a 
uatuialh occunin^ in miKst jtion »ntl aKo toiHJitnij. this with txptnmeutai 
aimiial nntslv itum in lus liboiitor) 

V>e ugud IS I si ittment which time will not Uispiute, that protein is 
the basis ot lUe InU dns not exist without protun The student of al 
iergj must b( i studmi the diomisfn of pioteiii aiul of piotcm nietab 
wUsuv Tl\c bvsvs ol \vt d t tivits '\s \\c st\uU u todi\ is cu^'iuie action The 
allerfjist must U nn <d fii/imts flurc arc hsc iundamciitnl plienomena 
common to al) h Mil ^ nUruiccs First Initto piotopl ism is oxulifnbk De 
piive It ot Its si if< ol jHiful oxiditioii and it loses its tundimcntal pioper 
tics ot lite Jt nit! no conduct ui iinpuJsC not will it grou It will 

not svutlieMZi. oi smli it moAt spontaiicoush Jts uspintiou ccn>es and its 
heat production stops Sitond, Ining substance possesses the ibiht\ ot 
s^nthesiziUj, i>n>tnn tiniiohjdintt, tit and other substances It has the powei 
of t^'nuth ibis )s the thcmical jirocci^. undcihina ri production This 
thesis usu dh oci ins b\ deh} diatioii Twp molecules *re united or condensed 
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IS an alteiatlou in the chemical enviionment of the cell due to changes ui the 
blood and the lymph The cell is leacting noimally to an altered environment 
A few yeais back wlien endocrinology was new and a fad, few diseases to 
which flesh is hen weie omitted by the enthusiast as not being due m pait at 
least to some endociine distm banco While the diseases in which allergy ap 
peais to be a factoi aie distinctly limited in number, then character shows 
such wide divergence that skeptics are inclined to smde On the contrary it 
seems almost lemaikable that allergy does not manifest itself m an even 
wider diveisification of fonns if we realize that we are dealing with a reaction 
in which many if not all the cells of the body, in widely difteient locations, 
are partaking in gieatei or less degree 

We now discuss anaphylaxis in terms ot antigen-antibody reaction and 
alleigj in teniis oi piotein sensitization The true conception will not be 
aiiived at until we can discuss it m terms of intiacellulai activity, in terns 
of the chemistiy or the plijsical ehemisti*y, the energetics of the single cell 
We do not wish to imply that theie aic not othei factors which must be 
taken into consuleiation While the basic alleigic reaction hes m the vital 
activity of the induidiial cell, the clinical explosion is tempeied by modifymg 
activities of difteient groups ot tissues such as iionstiiated muscle This is 
further exemplified in the work of Manwaimg, and of Weil and of Palls 
showing the impoit-anee of the liver in the production of anaphylactic shock 
It appeals not improbable, as more is learned of the normal activity of 
living protein and paiticulailv ot its en/yme reactions, that a reliable means 
may eventually be developed for the relief of cluneal alleigj by a smgle type 
of therapeutic pioceduie Nonspecific desensitization has been widely dis 
cussed and often attempted, sometimes with staitlmg success Eesults have 
been inconstant and on the whole inconclusive Peptone, bacteiial vacemes, 
calcium chloiide have each been recommended as nonspecific desensitizers m 
clinical alleigy and have in the occasional case given undoubted relief Pep- 
tone, trypsin, various inoiganie salts, foreign proteins, uiine, sodium chloride 
and sodium oleate have produced analogous results in experimental ana 
phylaxis The explanations suggested have necessarily been m terms o 
existing concepts and but to mention them, include such as antianaphylaxis, 
antisensitization, lowering of the surface tension of the blood, mterference 
with complement action, action on nerve cells, effect upon the colloidal sta e 
of the cells and fluids, reducing then iintability, reduction in the spee ^o^ 
reaction between antigen and antibody, alteration of the sensitivity o 
leactive mechanism, and lissue inactivation when through exhaustion, 
action or other 1113111 "s, the sensitized cell cannot respond to 
antibody^ reaction Possibly some time, when we hare learned more of t e 
real processes of life, a simple way may^ be discovered to modify them so 
the reaction of the bodv cell to an abnormal chemical environment w 
be harmful to the body organism as a whole , 

The field for possible study and development in allergy, as in ot 
of vital activity, appears quite limitless Methods are already aval ^ 
new ones are constantly being added Acquired knowledge m ^ 
sciences such as physical chemistry, plant biology, piotein and co 01 
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latry, protohiolog} , aie all available for application in the further study of 
allergy We have but scratched the surface The mysteries of life remain to 
be disclosed 


BEPERENOES 

iVaugUan, Victor C A Chemical Concept of tlit, On^jUi and Development of Life, JoUB. 

Lan AND Clin A[ed to appear lu the October 19./ issue 
^Webs, H Gideon The Chemical Aapccta of Immunity, Tho Chemical Cataloir Co New 
York, 1925 ^ ' 
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Footpi mts 

"pEKHAPS it has occuiied to you that in his mimoital Pi>al)n of Life Long 
A fellow has interjiolated miueLesNan cynicism m mtmiatmg that even with 
the greatest, then impress is made but on the shitting sands and that all too 
soon the footpimta vuU be lost lonvti Put Di J 1 ilemum President of 
the Carnegie Institution uho has made one ot the most comprehensive paleon 
tologic studies of footpi mts, assuies us that while the poet was quite m 
earnest, his meaning was altogethci otheiwi^c 

Long before the dawn of human ei.isUuce uhuu the dinosaur was the 
lord of cieation, these animal*? ueie uoiit to frequent the watering places 
The heavy impress of then Icet uaj> molded into the moist sand In some 
sheltered localities with no luimau being and few animals of consequence to 
mar the markings these footpimt'> lemained undisturbed foi hundreds, nay 
thousands of years, unfit the shikI h »<l sIo\vl> liardeued into stone Long 
fellow had seen these duiosjui ■^andstom tootpimts m Connecticut and it was 
their permanence rathei thin then evancscente which bO impressed him 

To the physician itw studies au moit luteiestmg oi moxe inspiring than 
that of the footpiiuts ]eit b> tlu feioat meu of medicme No two stones are 
exactly alike although man;) aie instuKtive m their pirallehsm Others are 
absorbing, sometimes tragic m then contrast'. 

Not a little pathos surrounds the contiast between Marion Suns and 
George Harlej, two notable contcmpoiaiies Sims, son of a poverty stricken 
Carolina fanner made out is well is he might with a second rate education, 
nailed up his shingle in his home town ind aftei the death of his first two 
patients, found it advisable to change his residence Imagine his despair In 
Montgomery, Alabanii, he was no gieat success But he had an idea He 
thought that he saw a wai to the cure of -vesicovaginal fistula, that filthy, 
hopeless penalty of niotlitihood Operation after operation was followed by 
failure aftei failure iiid Sinis timiid hiniM If the Ini^^lungstoek of his Atout- 
gomery confreres But be persisted 

Unable to obtim assistance he built himself a shack in the back yard 
which he called his hospital and in which he kept his half dozen faithful 
negro women, all afflicted with the sinie milidj each of whom -would in turn 
assist when he tned out Jus most recent theory on Jier sister in affliction This 
was all the operatn e aid he could muster 
At last he succeeded 



1218 


TIIK JOUKiS iL or LUlOKV10K\ V^ND CLINICAL MEDICINE 


And then lie lound luiuscll afflicted with an uncontiolJablc cliiomc diai 
ihea which neail} tcinunated his existence h'lom his own desciiptiou we 
cannot saj whethei this Mas pellagia oi spine oi an amebiasis oi othei cliioiiiL 
colitis Piobably it was not the diaiihea of pernicious anemia ioi he lived 
too long alteinaids But once again he was loiced to change his abode, this 
tune toi the sake of Ins own health He neut to New Yoik a pool man with 
no hiends and no suppoiteis He watched his opeiation and his special in 
stiuiiients stolen fioin him bj' the suigeons o± fashion in the gieat eity 

lie had the couiage of his convictions, Iioweiei, eventually elicited sup 
poit, built a women’s hospital and befoie his death found himself the gieat 
suigeou of the daj , feted and decoiated bj the niling heads of Eiuope, his 
ainphitheatei the suigical mecca of the woild 

Geoige llailej, the wealthv son of an old family fiom the iioith of Eng 
land, accustomed to all iimnnei of luviiii, iie\ eitheless a man of bnlhaiit 
intellect, piocuied foi himself the best and most compieheiisne medical edu 
cation acailable Not content he spent seveial yeais at the feet of the masteis 
in the most piomineiit clinics on the coiitineiit 

When at last he had satished hnnseif with the thoioughuess of Ins piepa 
lation he letuined to London, opened a consulting office ni flailei Stieet, the 
most fashionable section of medical London, established the fiist chan ot 
ph>siolog\ in the woild in tlie Uuueisitv ot London, and gave piomise ot 
becoming one of the gieatest plu’siologists 
And 111 his thiities he W'eiit blind 
yiins and Hailes , the contiast is pathetic 

Edwaid Lningston 'riudeau who had niii’sed his bi othei night and daj 
in Jus hopeless hght against consumption, caiefully piotectmg him m aceoid 
ance wntli the doctoi 's oideis, tiom both the fiesh an and sunlight, himself 
developed the die ad disease He betook himself to the mountains He did 
not go tlieie to hght tiibeiculosis, foi in those dnjs theie was no fighting He 
was a doomed man IIis fiiends begged him not to go, foi life m the mouii 
tains vsould but hasten his demise He w'cnt to the mountams because it was 
theie he wished to die, since die he must 

This was 111 1873 Bi Tiudeau died in 1915 attei having levolutioinzei 
the tieatmeiit ot tubeiculosis, biouglit life and hope to the hopeless and le 
^ ceived the homage of the woild 

And so the tales ot inspiiatiou might go on, weie we to allow 
this pleasuie we would lecpiiie a volume latliei than a few pages 
Lead the iiath of soiiow and adveisity, coming out at last into tlie ® 
sunshine wheie then footpiints, like those of the dmosaui, will eiiduie t 
liistoij Otheis stait out uiidei a smiling sun which maiks a 
stiaight and eleai but eie then peisonalities have gamed sufficient 
then footsteps to make an impiess deep enough to last, the alon'^ 

break and disastei ov^ei takes them Otheis, less speetaculai, just ^ ° ^ 
undei benign skies and, ehieflv because of the stiaightiiess of then pa 
then avmidance of lainbling, they at length leacli the pinnacle, there o 
Hie staudaid, symbolic ot then eoutiibution, gieat oi small, towaic 
faie and advancement of mankind 
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Hilt we camiot leMst the tei»i>tatiou to imtc liixthti ot oue who, it the 
ipof^ee of success tousideied himself ju one lespect at le jst a failuie iso far 
the world has not g^ijuited him his stlf condemintion Posteiity iviU be the 
bettei judge 

dames KicK’eu/ie con&idtied himsell i jdoddei Piom his own dcstnp 
tion his preliminaij tdiicatioii was none too fortuitous He had uo pitituce 
with in educational sisteiu whose chief or ouh cntenoii of ibilitj oi sthoJ ir 
ship was 1 capacitj foi memorizing He would ]ii\c piefeired a sjstem de 
sigued moie to de\eIop the faculties of reason Aftei a medical school caieei 
which seems to hne been chirufeiized neither b> bnlhanej uor toitnditj 
ho entered genenl piictice Vs with Smis a patient died Phis was the 
fiumug point ind the stniting point ot Af icKenzie s caieei 

A pieginnt womin with In ut dist ise died siiddenh ind miexpectedlj 
during laboi "SVln could lie not hii< loutold thi dm^eis in this case? 
"MacKenzie went to his boohs md to tin kained men of the time but an inswei 
was not torthLomin^ Plenti infoiimition could he p.it on the chaiacter of 
the heait lesion and ot heait lesious in geneial but to piognosis and is to 
what lesions shill be considered of aciious impoit and which of little conse 
queuce tlieie was uothiiio l>e told "Nf icKui/ie set himself the task of find 
ing out and thiough \cais ol pun t iKmg studv and (diefulh kept clinical 
lecords, followinghis pntients tiom tin lailiest nittption ot a disease, thiough 
the jeais to its final outcoim he gi idiuDi doeloped the modem science of 
chmeal cardiolOpA lie leiohitionwed om toiicept ot heart disease 

He like Geoioi Hai/ei moud info Iliilev Sfieet but hfe in his caieer 
after his leputitiou had been ircll tsfiblislnd 

"MacKeiizic went fiom little Hiiiiihi to ^nat London not that he mioht 
be a specnliit, foi he detested the teiiii but that thiou5.h closet contict he 
mi^ht cominte the leactionuiits in iiudieiiu of tlie ncccssiti foi leoigiuizu 
tiou of their Mewpomts on heiit diseni>e Heic he found himself coerced, 
against his will and lu spite of his piotcstitious into the position of a heart 
specialist In Loudon he built a great new school of ciidiologj but he de 
spised the distinction and implored his students to return to genei il practice 
as the onl\ place m which chiouic disease m \v be studied in its mcipicncy and 
followed to its temuxiation It was in the imlicu of pener'il prictice that he 
confideutly expected the gieat cliuical ad\aucej> m the medicine of the future 
So we sec an old man disheaitened bi the faduic of his pupils to consider 
seriousjj his entieaties determined that if none otlui will go, he at least must 
follow tile light mo^Jug Ins home once aoSin this tmu to the little town of 
bt Andiews m Scotland, theie to take up igTin the stiuh of disease Irom the 
Mewpoint of the general pxactitionei 

There the gzeat Sir James 'MicKen/ie pi'>'ied most of his later dajs in 
teiestcd and icti^e to the end m the woil of the St Andiews’ Institute foi 
Chine il Reseaich which he had founded foi the peipetmtion of those new 
points and ideas which he had sfriitn so hnid to mtnlc ite 

In Ills work, Sn James dci eloped a in ichiue Others bestowed upon it 
his name This was the :iraeKenzie Ink Pobt,rapli It bi ought him f,reat 
lenown The sifisfaction of leeognitwD was, lioweier deeph funpered b\ 
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the knowledge that in the minds of many it was the instiument that was 
worshiped and not the increasing knowledge made possible through its use 
In nearly all his latei contributions he did his utmost to coimteract this ten 
dency by stressing the desirability of using piecision instruments only so that 
one may be better equipped to diagnose and treat diseases of the heart with 
out them 

What wdl posterity have to say of Sii James MacKenzie? Will he, like 
Boerhaave and Osier, go down as one of the clinicians of his time, a prolific 
writer, a man to whom the world made pilgrimage, but who has contributed 
no truly great outstandmg stepping stone to the progress of medicme? The 
prmciple of the leflei. aic still lemams in the balance The exhortation to 
study disease in its laii is evangelistic but dies with the man and is perpetu 
ated only in as far as his pei’sonality is built into his wiitings The prommence 
and influence of the MacKenzie Institute will be dependent entiiely upon the 
greatness and the vision of the minds that will inhabit it 

Neveitheless we venture to believe that MacKenzie 's advancement of our 
knowledge of cardiology, quite aside from his work with the polygraph, will 
assure the passage of his name tluough many generations of the followers of 
ITippociates 

—IF T 7 
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reference to the quantity of the 
blood used, 145 
lyauato in the 017 

during pregnancy, lactic acid content of 
814 

for chemical e'vauiination note on tin 
measurement of, 911 
stud) prc8cr\atiou nud trausportatiou 
of 79 

glucose curve, nmthcnntic'il derivation of 
the, 313 

m the method for cstimtitiou of 90 I 
ghcoljsis and lactic acid formation *'•>1 ' 

on rabbit, 240 
studios in 239 

groups m general pirilysis 4Io 
liomochromogcn crystal tost for 90 [ 

licmoglobm content of standard method | 
of recording 389 

hemolTied method of preserving Oil | 
human, largo mononuclear and the transi 
tional leucocyte of 71 
m cases of hypertension 512 
m smallpot during a recent epidcum 
1123 

iron and Iiemoglobm ui colonmctru i 
metliod for the determination of 
917 I 

iron in 020 

inorphologv, changes in 97 
pi isina dctormination of fibrin m 1093 
platelets and corpuscles effect of pneuino 
coccus cNtiact on 504 
volume measurement of 282 
pressure 814 

and urinary findiugs in normal j>rrg 
nancies, SIO 

in rabbits metJiod for estimating <0C 
proteins tungstic acid precipitation of 
800 

sedimentation, 018 713 

relation of to pelvic disorders 80 
test graphic presentation of the 618 I 

smears stand for staining 91 { 

stain a modified Schuffuer s 93 
staining, influence of Jiydrogen lou cm 

centration on ll'^O I 

stream inoculation smallpox viithout enip . 

tiou following 820 I 

ugar 432 018 71- 

npillary, method for 000 
untent uid insulin trmtmeiit of dcrtiii 
to 0 . 11-1 j 

curvts la epidemic encephalitis o04 
determination of critical ciamin itioii 
or four methods commonly used for 
the 403 

elTc*ct of injections of in ulin and dex 
troso on 820 

i timation of comparison of iolinltu 
and now Benedict methods for 


Blood, sugar estimation — ContM 
quantitative studies of 609 
m pcrmcious anemia, 190 
m status tlivmicolymphaticus 39o 
transfusion in pernicious anemia 299 
lino acid blood unco oud ise m I the tnu 
value of 819 
ill ncplintis, 10 

HI tco oxidase ind the true valuo of the 
blood uric acid 819 
urine density index, 1100 
Body Tcsjsfanee leucocytic indices of, nith 
report of a new index 482 
Book reviens 101 190 300 407 520, 022, 
8 927 1021, 1131 

Brt ist cancer of bacterial flora of 010 
varving degrees of malignancy in, 98 
Broider aspects of allergy 1213 
Bronchitis spiroclietal, successfully treated 
with arsphenamine, 55 
Buffer solutions treatment of acid intoxica 
tion with 407 

Burns pathogenesis of death from 390 
pathologv of 185 

C 

( ilceniiu md glycemia in thyroid disease 
inth increased basal met ibolism 
1122 

( iilciuni in sirmn content of 303 
content of strum of uonnal adults 157 
in tissues fetes, and milk, dctcrminatiuu, 
of 399 

f ihfornia hay fever plants 1104 
C luicr diagnosis of, use of tannin in lU.O 
metastasis methanism of, 9-4 
(f the breast bacterial uora of CIO 
varving dtgrees of malignancy m 98 
(rgiULsius repeated inoculations of 
animals with 610 

( uiniili metal an improvised 1011 
( q ill ir\ blood sugar, method for 800 
«ir« Illation inllucnco of upon certiiii 
illergie conditions 1149 
( irboliidrato metabolism now views on, 719 
mediums stability of 474 
C ir mom i papillary ty^ie -20 
priumrv of tlio long 89 
Ctllilnose as au aid in tlie dctenmnation 
of members of tlie colon acrogcncs 
group of bacteria 29o 
1 1 II red blood normal and pathologic 
fragmentation of 925 

(Milnspinal fluid Pu of colorimetric 
method fur the determination of 
390 

blondes of the 49 

liagnostic value of the sug ir content 
in 8i8 

iiM hfintious in tin. ill the course of 
serum reactions 11 7 
orgunic phosphorus of 84 
qiiintitative citimitiou of the total 
protein content in 1129 
sugar and chloride content of, jn iieuro 
svphilis 43 
test 3 )i) 

v jlui ff routine examinition of 01 
Mil lulls clTect of treafmont in spiiml 
ihml m 288 
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Oil inibers ipparatua, au accessory to, for 
the isolation of single bictenil 
cells, 795 

Chemical aualjsis of foods, 196 
Chemicomycologio formulas, 83 
Chemistrj of therapeutic substances, advance 
in the, 410 

toxicologic, studies in, 773 
Chemotherapj and serum therapy of 
pneumococcus and streptococcus 
menmgitis, 1013 
of gingivitis, 820 
of streptococcemia, 572 
principles and practice of, 622 
Chicken pox, leucocytic reactions in, 79 
Chloretone anesthesia of dogs, 139 
Chloride content of canned sauerkraut, 561 
Chlorides in blood or urine, rapid method 
tor determination of, 702 
of the cerebrospmal fluid, 49 
Cholera infantum, upper respiratory infec 
non as a cause of, 1121 
Chohn in paralytic ileus, 430 

Chorea, ^analj tie studj of, 1120 
Chonoepithelioraa of ovary, 215 
Chronic pollen haj fever and asthma, dif 

and adults, 

Circulatorv respiratorv functional efiicieHov, 
clinical tests for the estimation of, 

tomes vs circulatorv depressants, 814 
Clinicil '“t^eT)reUtion of Wassermnuu reac 

investigations in allergv, 1159 
laboratory methods, 197 
procedure, 1131 
results with pathogen, 465 
Coagulahon time and retraction time o< 
blood, method for the determma 
tion of, 1113 

Coccidioidal granuloma, report of case, with 
„ ^ antopsj findings, 57 

notds, bacteriology of, 1125 
Colloidal gold solutions, as applied to the 
lOlf^ correction of, 

preparation of, 810 

Color index volume index, and saturation lu 
dex, tables for calculation of, based 
899 ' determined standards 

Colorimeter, hydrogen ion, description of n 
new, 694 

the Gradwohl, 695 

Colorunetnc determination of phosphorus, 

method for the determination of iron iiid 
hemoglobin in the blood, 917 

cerebro 

spmal flmd, 396 

calcium, 718 

m blood chemistry, 1131 ’ 

Complement fixation in tuberculosis, 563 
reaction in anti poUen serum, 259 
test for syphilis, method of dilutuig 
antigens for use in, 594 
Congenital syphilis in Boston, twenty five 
years of, 1124 


Corpuscles, protein, conduct of, as a re 
flection of certam diseased proc 
esses m the human organism, o07 
Cortical sclerosis, diffuse, 644 
Corynebacterium ulcerans, a patbogemt 
microorg inism resembling C Dm 
thenae, 756 ® ^ 

Counting blood cells, photographic method 
or, 45b 


Creatimne and uric acid in the nrme of in 
fants, 922 

fite of, when adnunistered to man, 510 
Crvstalline proteins, urinary proteins, of 
nephritis, 511 

Cults and their relation to medical pnehee 
moo * ' 


Culture media, 715 

Cvst, dermoid, lipoidal reaction in wall of, 
213 ’ 


Cystadenoma, papillarj, 218 
Cvstitis, incrusted, with alkilme cvsbtu, 
etiology of, 395 


D 

Ucc ilcific ition, new method of, 91 
Dermatoses, blood sugar content and nisuhn 
treatment of, 1121 

D’Herelle's bacteriophage, studies on, 100 
Diabetes, compensatorv hjpertropby and 
hyperplasia of the islands of 
Langerhaus in the pancreas of a 
child born of a mother with, 100 
constitutional and hereditary traits in, 
1120 

melhtus, pathogenesis of, relation of ab 
dn min .g] and rectal infections to, 
616 

pathology and treatment of, 1021 
nature of, 318 
necropsy findings m, 1122 
Diabetic gangrene treated by msuhn, 472 
Diagnosis, hookworm, place of the smear in, 
715 

of gonorrhea by culture, 1018 
of rabies, laboratory, elmiimting a source 
of error in, 1130 
Diagnostic case, a useful, 1124 
Diet, influence of, on the physiologic assav 
of insulin, 256 

Dietetics, practical, in health and disease, 
1022 

Digestion acid, a modifier, for nonprotein 
nitrogen determination, 387 
Dihydroxyacetone, quantitative determma 
tion of, 400 

Diphtheria, immumzation against, with toDii 
detoxified with sodium ncinoleate, 
89 

Diplococcus from measles, studies on, 97 
Disease, mtraperitoneal, acute, abdomimi 
puncture in the diagnosis of, i 
Diseases of the heart, 822 
Dogs, cldoretone anesthesia of, 139 
Drever’s defatted antigen, unsuccessful a 
tempts to cure or prevent tuoerc 
losis in guinea pigs with, 30a 
Drop recorders, 686 
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T 

Jclampsiai 714 
Wood calcium lu 504 
chemistry in, 714 
Edema 711, 713 

Electrolytes and nonelectrolvtcs mliueuco 
of, on bile solubiliti of pneuioo 
cocci, OG 

EBcepbflhtjs, epidemic blood sugar eunes 
in, 504 

studies oa th.e etiology of 112o 
Endocarditis and auricular fibnllation, cast 
report of 35 

Badonieba h^s^oIyt^ca by culture practical 
raJue of examination for 503 
Endotheiioid cell in acute leucetnia S55 
Enzymes, 521 

Eosinophrlia m asthma haj fever aad allied 
conditions 1145 
Epiedrm, C24 

treatment of hay fever witli 1203 
Epidemioiogy of pneumonia, 309 
Epidermal group of proteins treatment of 
asthmatic patients •iffec.ted hv 
11?9 

Epilepsy, spinal fluid ui tilO 
Exisipelas antistreptococci sfrom ctiofo^i 
and treatment with 403 
Erjthroc^te sedimentation reaction reb 
tion of, to the ability of floccula 
tion. of the plasma aud serum 712 
Er^thwcftoa antigenic nature of duality 
of, 979 

and hemoglobin in the south 679 
Etiology, and epidemiology of impetigo con 
tngiosa neonatorum, 97 
and patnolog} of granuloma inguinale ( 
506 I 

of peptic ulcer 921 

and treatment of pernicious anemia 921 
Tvith orjflipelas antiatreptocooci serum 
4<J3 

of granuloma inguinale 929 
of incrusted cjstitifl with alkabiio c>sfitia 
395 

of malignant neoplasms, 1013 
of tumors, 296 

Exatnination of cerebrospiuai fluid \aiuc 
of routine 615 

Ei:sanguinatioQ transfusion in treatment of 
phenol poisoning 313 
Extrinsic asthma, 1187 
Exudate from nutrient agar slants 715 

P 

Fat of feces determination of amount and 
composition of 294 

Fats and hpofdg, an aldelijde mordant for 
91 

Feces and meconium bihtubin m of 
nursing infants 190 

parasitic ova in, cedar oil as an aid in 
Sodtng 1117 

> ibrilJation, acute auricular, case report of 
33, 38 

auricular, and endocarditis, case report 
of, 34 

Fibroadenoma 218 
glandular type 221 
nonglandular type, 221 


Fjbromi arising from nail of blood vessel 
221 

dtgenerabve change in 223 
sarcomatous degeneration of 223 
Filter candles effect of paraffin ami j>l 
substances upon, laS 
Flocculation m tuberculosis, 193 
tests in the serology of syphilis 891 
Foodpoiaomng bictern, differentiation of 
90 

>cp 0 ds chemical analysis ot, 100 
Fofliculoma ovaru 216 
loUnWu blood sugar values, correctiou t>f, 
398 

md new Bcncdick methods, for the 
j estimation of blood sugar com 

I panson of, 278 

comparison of, for sugar in blood and 
cerebrospinal fluid, 7J2 
j Footprints, 1217 

’ Ponnaldohyde sulphuric acid reaction of tJie 
I opium alkaloids, 773 

I Formulas cbemicomicDlogio, 83 
I tftvcoiogic 82 

I frenth azure C tissue stam modification 
I ot oil 

» Y foren section methods ddflcuities and 
value of, 49s 

sections new method of mounting fixed, 
1014 

lung) of blastoniicDsis infective and 
significance of n newlj describe j 
iscospore state for the 501 

G 

Taugrene diabetic, treated by insuliu 47. 
Gasometer gas analysis method simplified 
calculation for 884 

Ci3 poisooiog sodium thiosulphate and col 
cium salts in prevention of t)ie 
sequelae of lUummatuig 109 
C 'latric movements in the pigeon mth 
economy of animal matemJ 100 1 
secretion in nephritis 3G2 
( astro duodenal ulceration, surgery ot S.t 
( eatiao violet solutions preparation ot, for 
intravenous injection 78 
Gingivitis chemotherapy of, 820 
Glouicruionephritis acute, experimental pro 
duction of 815 

( Jucosc m the blood wtfiiod for tstimatioa 
of 96 

III the unno fallacies of the icnst methol 
of detecting, 80 
tolerance test 380 
utilization lu renal giycosuna 50G 
GheuI chlorctone anesthesia 882 
notes on, 892 

Ul>coljBis blood on rabbit 240 
blood studies in 232 
on oi blood in vitro 240 
Gljcosuna 1128 

renal glucose utilization in .^00 
Goiter bacteriology of thyroid gJaud in 
86 

exophthalmic histologic clianges following 
administration of lodmo in 821 
nonsurgical types and treatment 823 



1232 


SUBJECT INDEX 


fxoiOLOccus and memugococcus, eultivition 
of, 405 

111 man, agglutination of, 716 
uliite of tgg culture medium for the, 70 
laecines i\ith urotropin, 95 
Gonorrhea, diagnosis of. In culture, 1018 
(xridwohl colorimeter, 695 
<xi nn st nil, notes on, 405 
Grinnlonn, coeeidioidal, itport of eisc with 
autopsi dudmgs, 57 
studies in, 1010 

inguin Ue, etiologi and p ithologi of, lOO 
etiologv of, 02(. ^ ’ 


n 

II i\ fevei, uid asthma, 815 

differeiiLes in, in childien and adults, 
1197 ’ 

eosinophilia in, 1145 
plants of C iliforiu i, 1104 
treitment of, uith ephednn, 1203 

i"'l"l I'ul skitol on the, 

ind visLulir disiase, hattona in ileitne 
loo ilizatiou of, 31 
diseases of, 822 

lltnutoxyhn eosui st lining uu thod for 
paraflin sections, 515 
Hemendotheliocjte, 74 
nemoehroniogen crystal test for blood, 96 

Hemoglobin and eivthroeites in the South, 
670 ' 

content of blood, stindird method of re 
cording, 889 

HeiiioUzed blood, method of presorting, 611 
Hemophili i, blood clotting studies in, 1122 
Hemorrhages, then significance and methods 
of treatment, 921 

Hereditt, influence of, on atopj, 1135 
ile\tlresorcinol, in treatment of pyelitis of 
mfnnej and childhood, 401 
in urologj, clinical application of, 401 
Hip joint, tuberculous dise ise of, diagnosis, 
treatment and end results of, 410 
llookwoim, diagnosis, place of the sme ir 
III, 715 

infections etaluatioii of the methods of 
htoll and Lane in, 715 
estimation of the number of, harbored, 
by the use of tlie dilution egg count 
method, 716 

Hospital ^laboratorc uoik, integration of. 

Hydrogen ion colorimeter, description of 
a new, 694 
eoneentration, 522 

determinations, bufler mixture for the 
alkaline range of, 194 
influence of the, on blood staiiuug, 1129 
of capillary blood, mieromethod for 
estimation of, 293 
Hipertensiou, blood in cases of, 512 
ultimate, results of essential,’ 814 
Hj-peieholestoroleuiia, 189 
Hj-persensitiveness, studies in, 1135 
Hjpo and hypercalcemia, espermieutal, 
state of serum calcium in, 514 


Icterus index, modification of, 813 
Immune ^Pwpertms, isolation ot substance 

Immuiuti, 619 

relation of auaphjlaxis to, 505 

role reticulo endoethehal sjstem in, 

Immumzation agamst diphtheria with toxin 
detoxified with sodium ncmoleate, 
89 

against scarlet lever, actne, dosage of 
toxm for, 511 
of the pneumococcus, 504 
ol rats against pneumococcus bv feeding 
the acid killed germs and the lu 
fluence of the age of the animal 
thereon, 566 

against scarlet feier with toxm detoxified 
with sodium ricinoleate, 89 
of sheep bj means of anthrax bicilh 
attenuated with sodium chloride, 
926 

ruimimologj, and bactenologi, hboratori 
outlines in, 927 

Impetigo contagiosa neon itorum, etiology 
and cpidcmiologj of, 97 
Imlol, and skitol, action of, on the heart, 
991 

oxalic acid test for, 501 
Intantile progressive muscular atrophy 
earlj, clinical and pathologic studv 
of cases, 837 

IntectiOD, urman, bacteriophage m, 818 
Infectious, abdominal and rectal, relation 
of, to the pathogensis of diabetes 
mellitus, 616 

of the skin and its appendages, superficial 
yeast, 395 

Insanity and law, 197 
Insulin, and dextrose, effect of lujectiona, 
on blood sugar, 820 
di ibetic gangrene treated bv, 472 
hvpodermic, effect of, m normal subjects, 
116 

eftect of, m diabetic subjects under 
control, 117 
in normal subjects, 116 
111 underweight normal subjects, H' 
on fasting blood sugar m normal and 
diabetic subjects in relation to per 
centage normal wreight, 115 
physiologic assay of, mfluence ot diet 
on, 256 j f f I 

Interagglutination of maternal and fetal 
blood in the late toxemias of png 
nancy, 617 , 

Intestinal amebiasis from the pathologist o 
standpoint as related to the clinica 
picture, 451 

antiseptics, action of certam alleged, c 
putrefaction and mdican output, ettec 
of bacillus acidophilus ou, 
Intradermal salt solution test m normal ana 
toxemic pregnancies, 713 
Intraperitoneal disease, acute, ahdomin 
puncture in diagnosis of, Idd 
Intrinsic asthma, 1191 , 

lodiii, liistologie changes following 

istration of, in exophthalmic goiter, 

821 
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Iron and nlunuiiuni ph inu u e>) if u 
relition to tlier^j-outi oso j m 
ni cookiuf^ utinajK /ij 
pharni icolog% of lu nliti it ti tlici 
peutic uses 7v>U 

iml hemoglobin m flit 1 it nd joiinniefii 
method for the lifi nom »f>t>n t 
917 

hejU'ito\>hu method a ijm k 40 
m biologic materials <iuaiit!tttm uutli K 
for the deteraininti n <f 
ju blood 620 

tissues and urine ditermin »1n « < f < n 

Iso2iropj'l alcohol pvjienmrjjts ot ))i}}}ij» 
beings 336 

351 preparation of W issermmn n 

52 

pli\sioIogie properties of 3 ( 

J 

r ihncl s method for st lunug j i h t « 
nerve tissue 9- 

Fauudice method of cstiui itmj, t! m ui t 
of bv means of tiu H 1 im 
505 

K 

Iv ihn llocculition test eoinpm^tu Jetw » 
the the Kolmcr » trmmn < t 
nnd tlie Ruoliger W » eniumn t t 
200 

prctipit ition tist dcMtc f< c the Iduti » 
of antigtu in 1006 

rapid mixing flasks for the piej irition 
of the standard iiitigm lilnti n 
used in the 182 

Kaiserlini, method for pnatnmg pr •> 
spotimens modifi< iticn of il 

Kerititis bacillus pvocsaiicuH e\p* mm nt il 

442 

Kidmj diseases 203 

K3dne>3 plusiologir and anat<’mi * 

folIoiMup teiuporm is htmn t 

the 349 

Klottmiii 8 reictiin bisil imtnb li m nl 
biologic tests 

Ivotli and McMeekin inetho 1 f r Uleiiimii 
tJOn of nitrogen nith spun] refm 
cnce to nouproteni nitrogen f 

blood and unne 2S6 
bacillus staining niethols for iH 

Kochs biciUus bactenologie evaraiimti » 

of the urine for 1^6 i 

Kobner quantitative test lomparisoii ft 
With the routine 55 issermaiin >< 
teat a sunpUfication not a modiflcation { 
of 1109 

Kotfmaim rcittjon diignostic laJuc of w 

thyroid disfunction 733 . 

Tvr uuer Gittleman modification of tin ! 
method of Fobn and 5Vu studv of 
tho accuraca of 432 i 

Ivnuograph long paper ntir ti-pe tf m tor 
driven 170 

L 

biehc aud cwifcnt chenuLal ch’ivf^eg Mi th 
spinal tluid in meningitis with 
spccuil reference to 81o 


I«>oritr> iimnljutions — not hbontori 
1 tests 1133 

w >ik hospital integration of Off 
I uti bacillus atidopbUus -01 
j cultural characteristics of 10 j3 

I aage reaction colloidal gold solutions as 
applied to correction of 1017 
j J s id chloride mtnvenous adnumstration 
' of 559 

teir HV p ithoiogi of 112 1 
leiittnia acute ciidothchoid nil lu 8oo 
ml the ctiitril norious avstem 1013 
I u \te counts differential in the count 
ing eh iniber conibiaed diluting 
and stammg fluid for j4S 
1 « f human blood transitional "I 

I »m\(e large mi nonuclear 73 
1 m iNtic indices of bodv resistance with 
ripirt of i neu imici 48’ 
i t funs m clii km po\ 79 
m mt t Us ) 

in nitiin] i > 

li irict ti \er > 

III \ 9 

1 i| I ( I n J ti n HI s\ ill i f Itnni 1 1 ^at 
li 

I n » fi I tii II te t 18 3 

tiiiii I ff tlie tour unusu d mahgiunt 
l(»0 

L i <r pu imiouii n I'vt) j issug s in 513 
I it intatli Ml atulii** m 9S3 

i win ten s }r t liirt f r hrc<t isolation 

t tin tuhir ii bi iltna from 

J ijtniii »S 

1 II 1 niilK 55 is'iprinaiiu m 1 flocculation 
l< II til u lU 11 i 

I iictin t«.st « nape ifnitN of the ol3 
I m - < mu in i >f the 
1 \ npal mtjs ipdenii witii formation of 
ili ess m paint a pigs due to uifec 
t n with Iiemobtic htreptototcus 
U > 

T mq lull 1 theliocitP i 
J mi| 1 J hiifom I 1129 

^ 11 1 at X iiiciden i luritiou of dis 

• and tlie tffi t if rnmtgeu 
riv ml ridiiiiii irriiiitun ml 
iirgvn Ihi 

M 

Ml km ii the Ileloii 1 rinsuian 1211 
M giie^iuin salts influence of on ambo 
cepti r ml i onijilrniciit titritions 

I i 

5IiJ»r» in the treitment tif gmcra) 

J ai 9^0 

Mmpai se in urine its iktoetion an i dt 
tinnmatim ^^09 

Ml k f r us( m bavil uittabolisin dctir 
niuuti ns ’"111 

Mur K dm list in 8>j bill? stud> of 946 
Meisl a liploccKtus in t? OS 
Jeueootie rtactiina in 79 
pnxmtion of b\ inmiunc go it scrum 0 
jTO]li\laMs UM of hlool from con 
xalesicuts in i seiiool epjdemie 

II 1 

Mt 111 differentia! ust of pntaasuim 
ttllunlt, m 194 

spi lit liquid ainiplified inttlu 1 for th 
pnpiratKii tf bv filtratun 1009 
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Pollen autigeiib, eoinpai iti\e stiidv of, as 
determined bj skin renctioii, 1139 
content of the ur, fnctors iihidi deter 
mine, 1151 

gr iins, structural fcatuies in identifying, 
1164 

oral administration of, 1156 
Poh cy themia vera, case of, heated with 
phein Uiy dnziii hydrochloride, 597 
Pot issiuni and sodium tetrabismuth t ir 
trates, preparation of, 962 
inrogallate solution, preparation of, tor 
metabolic r ite deterniin itions, 287 
tellurite, use of, in differenti il iiicdi i, 
194 

Pregnancies, noinial ind toxemic iiitr i 
deimal salt solution tost in, 713 
blood pressure and urinary findings in, 
816 

Piegnauey, eaili diagnosis of, by precision, 
615 

inter igglutiii ition of maternal and fct il 
blood in the late toxcmi is of, S19 
1 ictic acid content of the blood during, 
814 

toxenii i of, acidosis in, 810 
to X e m 1 1 s of, interagglutin itiou ot 
maternal and fetal blood in the, 
617 

Piopantion of high class iiutiicnt niedi i 
for the cultuatioii of germs which 
are iei\ difficult to grow, 84 
Piescription notes, 307 
Proventue medicine, pu\ itc prictitioncr is 
pioneer in, 308 

PiiULiplcs of diagnosis and tre itmciit in 
heart affections, 1211 

Protein, corpuscles, conduct of, as i reflec 
tion of ceitain disc iscd processes 
in the human organism, 507 
of the epideriii il group, treatnicnt of 
isthuiatic pitieiits affected b\, 
1179 

Pioteins, of blood plasma, effect ot xenous 
St ISIS on the, ind on tlie r ite of 
sediment ition of the led blood cor 
puscles, 735 

urinaiv, crystalline, of nephritis, 511 
Proteus, bactenologic iiuestigation of in i 
terial containing, 510 

Psoriasis, isolation of monilia from the skin 
scales, mouth, and sputum iii, 97 
Puerpeial feicr, streptococcus henioHticus 
toxin and intitoxiii, 305 
Puliiiouuy uteritis, 409 
artery, scleiosis of, 411 
Pxolitis of infancy and childhood hexxlresor 
cinol in treatnicnt of, 401 
Pignnlion or the doctoi of the fiituie, 200 

Q 

Quantitative, blood sugar estiui ition, studies 
• of, 609 

determination of dihx droxy icetone, 400 
metliods for the bilirubin of the blood, 
comparison of, 802 

for the detennin ition of iron in biologic 
materials, 401 


It 


R lines, eliminating i source of error in the 
1 iboratori di ignosis of, 1130 
R idiiim, tlier ipeutic uses in general pne 
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BACTO-LOEFFLER’S BLOOD SERUM 

The uncertainty of source of supply is elim- 
inated in the laboratory when Bacto-LoefHer s 
Blood Serum is used A supply can be kept on 
hand ready for any emergency Within an hour 
any quantity of medium may be prepared and 
sterilized 

Solution is made by dissolving in the proportion 
of 80 grams of Bacto-Loeffler s Blood Serum to 
1 000 c c of water A small amount of Hemo- 
globin IS retained in the medium Slants are 
slightly buff colored and support luxuriant growth 
of characteristic types of C diphtheriae 

Coagulation and sterilization in the autoclave 
are readily accomplished by following directions 
given on the label Other methods may be used 
with equal success 


Specify DIFCO 
THE TRADE NAME OF THE PIONEERS 
la the rucirch aad davelopiBBitt of B*cto-P*pWn» and Vehfint d Cultor* MedU 

Digestive Ferments Company 

DETROIT. MICHIGAN, USA 
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COLEMAN & BELL 
BIOLOGICAL STAINS 

Aie lecognized thioughout the United States and 
foieign countries as being dependable This is due 
to the high standards of quality enfoiced in the 
inanufaetuie, purification and testing of these 
pioduets 

A numbei of the common stains are now avail- 
able with the certificate of the Commission on 
Standaidization of Biological Stains 

A complete list of Coleman & BeU Biological 
Stains, Chemical Indicators and Solutions is ear- 
ned in stock — available for immediate shipment 



M vnufactokkbs and dealers 

LABOEATOET SUEPIilES, SCIENTIFIC INSTEUMENTS AND CHEMIOAI.S 

556-558 West Jackson Boulevard Chicago, U S. A 


Standardized Laboratory Reagents 
Dehydrated Culture Media 

for the laboratory worker. 

Our Reagents are prepared under expert direction from the 
purest chemicals They are marketed in neat and usa e 
containers 

Our Dehydrated Culture Media are made from 
BEEF— Not Beef Extract— uiitfi Wittie’s Peptone 

No filtration is used m the process — 

the presence of “growth-stimulating su ® 

Write for complete price list and literature 

GRADWOHL LABORATORIES 

3S14 Lucas Avenue Louis, i*so 

R B H GRADWOHL. M D . Director 
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”0 ECOGNITION of the Kimble Venule was due to its simple 
expeditious method of operation and because its scientific 
design sterile manufacture and sanitary operation banished the 
danger of infection from both the patient and the operator 
Value was also apparent in that it is a stenlesvtinge for collecting 
the blood specimen and a sterile container for transporting the 
specimen thereby eliminating the risk of contamination and 
erroneous results 

In case any difficulty is experienced m procuring the New 
Kimble Venule write us giving your dealer s name 

Kimble Venules are made in the plain evacuated type and in 
three special types for use in blood chemistry as follows 

(1) With Ox lat to pre nt coaculai on of the blood 

(2) With FI o ide to p <nt co Rulation and to stop ferment aa on 
0) W th B Ic for lonB P escr\ tlon of blood c Itutcs for the 

t>pho d p ranphoid group of organ jms 
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MBLE 



IBRAN 


7ne Visible OuaranUe oF Invisible Quallftr 
KIMBLE CLASS COMPANY VIMELANO N J 
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Ethijl Chloride 


UL S P 9>>'lmporled 


Convenience I 

T he convenience of obtaining 
Ethyl Chlonde in such handy, 
automatic lever tubes, as pictured 
to the right, needs no exposition 
The two escape valves permit of 
either a dropping or squirting appli- 
cation For pnces write to 



iS'tjTam Tubes 
30-^Am Tubes 
Tubes 
Tubes 


Pfalt g ©Bauer, Inc 

300 STREET NEWYORK 


San Francisco 


LaMotte 

Roulette Comparator 



Patent Applied Vor 


This set represents the 
highest development of 
equipment for the deter 
mination of hydrogen ion 
concentration It covers 
an extended pH range and 


combines the greatest pos 
sible convenience speed 
and accuracy Readily 
portable and can be used 
at night as well as during 
the day 



SVr tc for a copy of our 
Jntcrutln^ brochure. The 

Control Jt u free LaMotte Chemical Products Co 

request 

420 Light St , Baltimore, Md , U S A 
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WHEN THE "CALCIUM INDEX" 
IS LOW 

and IS the cause — direct or indirect — of 
various forms of ulcer, slow healing sores, 
or even tuberculosis, an efficient corrective ' 

IS found in 

Para-Spleen Co. 

(Harrower) 

1 sanitahlet q i d 

NOTE In stubborn cases supplement the oral treat 
Tneut with Sol Para Spleen Co (Harrower) 

The Harrower Laboratory, Inc 

California 
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The Klett Multi-Pipette 

devised by Dr J Short, New York City 

Developed especially for the Kingsbury 
Clark Albumen test and the Benedict 
Sugar or Sumner Sugar test 

Its advantages are as follows — 

Draws and dispenses simultaneously in 
16 pipettes any amount of liquid from 

cc to 5 cc in the smaller and from | ^ 

1 cc to 20 cc in the larger type i r;! l 

The accuracy is fully as great as could 

be obtained by single pipetting ll finfirffiflil ' li 

Very simple to operate eliminates mis f ¥|( ¥ ll || W n ‘v, 

takes and breaking of glassware ! I? If II I 1' y ■ — '* 

The saving of hme is enormous 

The Improved Clark Lamp 

The new improved and low pnced Clark HI fin fl fl fl flH 

Lamp Model FK especially designed to M III il i' 1 1 1 liT 

provide arbficial daylight illumination ll ii 1 i li 1 , 1 1 ( 111 

for use with these methods, has the d 

advantage, that only one lamp is used 

instead of a senes of lamps as used m u “a 

the onginal model The Kleii ylulu Pipeite 

It IS suitable for any other colorimetric woi k 
especially hydrogen ion determinations or n her 
ever the block method is used for color com 
parison Ready for delivery October first 

The Klett Bakelite Test Tube Rack 

Heretofore the racks for boding a larger num 
her of test tubes were made of copper After 
using them for some time the seams became 
loose, the metal corroded and the warping made Tht ImproYed CUri lamp 
them unsuitable for the above mentioned tests 

The new test tube racks are made of Bakelite which does not warp shnnk 
dent, or corrode keeps its good appearance and is practically indestructible 

Made in three sizes one holding 16 centrifuge tubes the other two holding the 
Benedict sugar tubes and the 16 albumen test tubes ^11 fit the Multi Pipette 

Special sizes made la order at request 
Ask for literature 

KLETT MANUFACTURING COMPANY 

202 East 46th Street — New York, N Y 
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The Improved Clarh Lamp 
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For Accurate Wassermann Work 

The Temperature of Inactivation Must be Held Constant tn 
Every Tube Between 55° and 56° C 

The DeKhotinsky Electrically Heated and Regulated 

Wassermann Bath 

Has Been Carefully Tested and Found to be One of the Few 
Which Meet This Requirement 



e DeKhotinsky Electrically Heated and Regulated 'Wassermann Bath was designed 
0 pro\ude an easily operated, dependable bath especially suitable for routme sero 
lagnostie work It may be used either as an inactivating bath at 56° C or as an 
incubating bath at 37 5° C , the change being made by a simple operation, which will 
Mt injure the thermoregulator, as has been the dihSculty with older types of electric 
Wassermann Baths 

The thermoregulator is easily set for any temperature desired by turning the knurled 
Ob on the aide When the thermometer reaches the temperature desired, adjust the 
thermoregulator until the light just goes out The bath will then maintain this tern 
perature until it is reset for a different temperature Two trays are provided with 
p aces in each for 48 tubes up to % inch in diameter The holes are so marked that 
t e location of any tube may be indicated by a number and a letter Size overall, 
11 X 11 X 5% inches Furnished for 110 volts A C or D 0 

14336B Wassermann Bath, DeKhotinaky Electrically Heated and Regulated, com 
p ete with two trays, thermometer, connecting cord and attachment plug, but without 
glass tubes __ _ _ .—.1 
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This ASEPTO SYRINGE is very useful in Laboratory work 
for measuring and also for removing supernatant liquid 

ASEPTO SYRINGES are made in forty styles and sizes 
They have sensitive one hand control, fluid does not flow back 
into bulb and they are easily cleaned and sterilized 

Send cne illustrated pamphlet on Aiepto Springes 


Becton, Dickinson & Co , Rutherford, N J 

MaiertofLuerSyrtHget }aleNeedl<s B D Thermomtttn Aitpt9Syring<$andB D Manomiters 



CTO 


B 4SIC -iLl T a QioHu It 1r mmt 
'^ensxiue Flexible Ft iit 
ChrOMie Platfd to rest i 

H Guaranieed to rtsut ru t »n ordsuanj careful 

iuse 

<1^ ine’xp£i«itf 

Chmnrtnni ig that eleniPut whieli 1 lu I J «jth 
steel in all the so called ‘ Ku3tle<»3 or ‘Stain 
less \arietir‘» whi U gi'e it its rust resisting 
j.oner 

Bv our ucw proiesM a purt Chromium deposit 
ir plating’ is achtoxed in place of the small per 
rentago of Chromium u ed lo the older method 
Scientific test*! hare demonstrated that Cliromc 
plating has at least five tunes the life and wear 
f nickel It m r placing nickel platiug in all the 
1 ig Industrie'^ such as Automobile Plumbing 
Tabhnare etc etc 

s U linatk deaUrt ••h 

S DONIGER & CO . Inc 

Z1 Ea tZlitSt cet New Yo k C ty 

\ A c« Srnn<ti 
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GASTRON 

A Complete Gastric Gland Extract 

A clinical lesotirce against disorders of gastric 
function, acute, and under strain and stress of ex- 
hausting disease Gastron contains the enzymes, co- 
ferments, associated organic and inorganic constit- 
uents of the entile gastiic mucosa, is of standard- 
ized pioteolytic eneigy, grateful, agreeable to the 
stomach Pi escribed simply by the name GAS- 
TRON 

Fairchild Bros. & Foster 

NEW YORK 



Pollen extracts 


for the Diagnosis and Treatment of Hay-Fever 

Standardized Treatment Sets foi the physician who prefeis 
to use them 

Individu Treatment Sets which enable, the doctoi to adjust 
, the treatment to the pai ticular needs of the individual patient 
Concentrated Pollen Extracts foi the specialist whopiefers 
I to make his own dilutions 

Test Sets for determining the pollens to which hay-fevei 
I patients aie susceptible 

Limilcd quantities of all important liay-feier pollens are atailable 
III the dry form for research workers 

Swan-Myers Company - Indianapolis, Indiana 

Pharmaceutical and Biological Lahoratories 
Mention this Journal -when writing to Advertisers 
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HORIZONTAL 


^"•y PRESSURE 



ELECTRIC 
STEAM HEATED 


Horizontal Pressure Sterilizers, BD Type are being used in 
increasing numbers in bacteriological and similar laboratories, 
owing to ease of operation and efficient performance Steri 
lizers are well constructed and built for service Door and 
seat are well ground so that no gaskets need be employed for 
steam tight joint 

15792 Horizontal Sterilizers, with generator for gas heating 

Diameter inches 17 21 23 26 28 

Length inches 20 24 28 28 30 

Each $230 00 240 00 340 00 450 00 600 00 

DETAILED INFORMATION UPON REQUEST 


Will Torpobation 

Products for Every Lshoraioty 
Ouaranteed Ivllhout Reservation 
R oCHESTEjJj "y 
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The-KLETT-Bio 

Colorimeter 

With Permanent Gloss Standards 

Patent Pending — Pat Applied for 



7 POINTS OP MEEIT 

1 Color comparison, scxUe reading: and result 
table can be observed under masmlflcatlon from 
top of instrument by* means of a lens tvith two 
different foci 

2 Both atages are moved by rack and pinion 
with spring’ action 

3 Saulpped with the weU'known Blett top 
reader, easy setting of zero point 

4 Substage lamp controlled by switch giving 
a daylight effect, also equipped with a reflector 
for daylight 

5 Revolving result table ranges from 6 ^nm 
to 30 mm at 15 and 30 mm standard in Ho milli- 
meters , also has separate table for the New- 
comer hemoglobin standard with directions for 
Us use 

6 Table is Illuminated by substage lamp 

^ Cups and plungers resist any solvent, being 
directly fused, not cemented 


See Article by 

DR G A KILLIAN Journal of Laboratory and 
Clinical Medicine April 1S125 


Jccordtng to authorUicJ connected mth the best MUtUu 
ttons of the fo«n/ry tt is considered the most convenient 
colorimeter made so far 

The price is f6S 00 toithout Netaeomer Standard 

Klett Mfg. Co., Inc. 

202 E 46th St 
NEW YORK, N Y , U. S A 

AND SOLD THROUGH THE LEADING LAB- 
ORATORY SUPPLY HOUSES 

Mention this Journal when 
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OFFICE TYPE 

SPHYGMOMANOMETERS 



are capable of rendering invalu- 
able service in the laboiatones 
of Pharmacology, Physiology 
and Psychology Wdl show 
clearly and acemately the rate 
ihythm and amplitude of the 
pulse Gives precise determma- 
tion of blood pressure 


For 
Your 
Library 


Humliiity and the Physician 

Status of the Sphygmoman- 
ometer 

Blood Pressure and Surgery 

Blood Pressure 

Bibliography on Blood 
Pressure and 

History of Sphygmoman- 
ometer 


Copies free on reguest 


T^lor Instrument Companies 

ROCHESTER N r 0 3 A 

Canadmn Plan. 

^'"0.“* Short &M«ou 
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Microscope ESA 

A Convenient and Reliable Laboratory Instrument 

Price ifi cabinet SIS2 00 f o b New 1 orb 


ilecliauical Equipiueut 


Optical Equipment 


plified iilecliamcal Stage 12 ser « a 1 2 with Ins Acliro 
cm diameter, Quadruple Nose matic Objectives &na0 20 40a“ 
piece Pine Adjustment with 0 6u 90nal2J (Oil Immersion) 
Graduated Drum Rack and Hujgens Oculars 7\ and lOi. 
Pinion Condenser ilo^enieiit Magnifications 56\ to 900s 

^odel ESC with Square Siacre ««*i Triple Nosepicce — fl 8 00 


Carl Zeiss, Inc 

485 Fifth Avenue 
New York 

1 JemaT 

Pacific Coast Branch 728 So HIU St Boa Angcica 
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aiiMBiiriiiiiraii i j.i4ir 


INTERNATIONAL 

CENTRIFUGES 


Relative Centrifugal Forces 

200 to 3800 X gravity 

CAPACITIES 

2 tubes of 15 ml each to 
10 cups of 1500 ml each 


portable 

VIBRATION LESS T , t ^ 

STAND International Equipment Co. 

Enclosed * ^ 

electric WESTERN AVENUE 

INSTALLATION BostOU, MaSS 

« ■■ . THE STANDARD 

ERS INTRAVENOUS SOLUTIONS 

CERTIFIED 

) A SYMTOMATIC TREATMENT 

OF TUBERCULOSIS I 



Send for A Copy 

, clear and concise outline of the status of tuberculosis therapy 
? new viewpoint on the pharmacology of calcium and guaiacol 
an eir effect on temperature and ni^ht sweats, showing the effect 
o e similar to that produced by rest in favoring the desired quiescent 
^ essential in the treatment of tuberculosis Reprint and elm- 

ata from the official publication of the Mexican Department of 
Military Medicine 

Clinical Reports, Reprints Price List, and the "Journal of Intravenous Therapy’ 
will be sent to any physician on request 

LOESER LABORATORY 

[NEW YORK INTRAVENOUS LABORATORY] 

22 WEST 26th STREET NEW YORK, N Y 

Producing" ethical intra-venous solutions for the medical profession exclusively 


Alentlon this Journal when writing to Advertisers 
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Munktell’s Swedish 
Filter Papers 





Munktell's Swedish filter paper has been on the maiLet 
for many years, and is so favoiably known that it is 
almost tiiinecessar) to desciibe u Its reputation is 
such that It may be said that it has become the stand- 
ard bv which othei papers aie measured, grade foi 
grade 

J H Munktell ni ikes man) diftcient types of filter pa- 
per, in Older to be able to fiiinish a paper suitable to 
i laige numbei of uses These varieties covei the en- 
tire field of usefulness between the highest grade of 
analytical work and the uses calling for less expensue 
papers for general purposes 

We shall be pleased to conespond with anybod) re 
gaidmg these papers, and to furnish samples and liter 
aliiie giving ibe ash and othei properties of the paper 




1E.H. SARGENT S' CO. 

£, 155 165 Cast Superior Street CHICAGO iLt* 

^ L.A&OftA.rORY SUPRME3 
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THE JOURJsAL OF LABORATORY AVD 


CLIMCAL '\IEDICI\E 


SOME OBSERVATIONS 
ON THE USE OF FRESH YEAST 
IN GYNECOLOGICAL PRACTICE 


TN harmony with the modern view 
that intestinal distuibances are 
the source, directly or indirectly, of a 
host of ills once attributed to other 
and not infrequently obscure causes, 
IS the opinion of an eminent medical 
authority on the relation of consti- 
pation to diseases of women 

“It may be said,” declares this 
authority, “ that many of 

the distresses from which women 
suffer should be attributed to the in- 
testinal toxemia, colitis and other 
colonic mfections which are the result 
of constipation rather than to disease 
of the sex organs This is especially 
true of the headaches, backaches, 
lassitude and general lowered vitality 
which are most often charged to dis- 
ease of the pelvic organs and various 
local affections ” 

There are gratifying evidences that 
this common-sense view is today 
meeting with growing acceptance on 
the part of the medical profession 
Among these evidences is the wide- 
spread use now being made of fresh 
yeast as a food in gynecological prac- 
tice 

Women, it is well known, are more 
subject to constipation than men 
Their lives are generally more seden- 
tary Their diet often fails to provide 
needed bulk 

And in pregnancy, of course, con- 
stipation is a constant problem 
Throughout this trying period, as 
well as during the ensuing lying-in 
period, the need is for a safe, non- 
irritating, non-weakening but effi- 
cient regulator of the bowel move- 


ments This need, as many thou- 
sands of physicians have discovered, 
is fully supplied by the ingestion of 
three cakes daily of fresh yeast 
Yeast gently stimulates peristalsis 
by increasing the bulk and moisture 
of the fecal masses It also combats 
the intestinal toxemia resulting from 
prolonged putrefaction in the colon 
Whereas cathartics weaken the abil- 
ity of the intestine to destroy the 
hostile, non-acid-forming types of 
bacteria, yeast has an exactly oppo- 
site effect 

By aiding the colon to empty itself 
frequently, yeast counteracts the 
“reverse peristalsis” which is often 
declared to be the cause of indiges- 
tion and nausea The patient’s appe- 
tite IS increased, and with it her 
general sense of well-being 

Where all that is needed is a mild 
tonic, yeast is also indicated The 
systemic effect of fresh yeast is well 
known 

Physicians usually suggest three 
cakes daily, one before each meal 
Yeast may be eaten plain or with a 
sprinkle of salt, spread on crackers, 
or suspended in milk or water For 
constipation it is most effective when 
taken in hot (not scalding) water, 
one cake before each meal and at 
bedtime 

A copy of the latest brochure on 
yeast therapy, containing a bibli- 
ography of articles and references on 
the subject, will gladly be mailed on 
your request The Fleischmann 
Company, Dept 292 , 701 Washing 
ton Street, New York City 
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U S BUREAU OF STANDARDS 
CERTIFICATION OF 
BLOOD COUNTING CHAMBERS 

In an article on Blood Testin^f in The Untied Stales Daily December 24lk 10°G 
Dr Lewis V Judson Chief of the Length Section Weights and Measures Division 17 S 
Bureau of Standards states 

The Bureau of Standarda m not eosaced in any researches or testing re^ardiss the use 
of the chambers in actual blood counting It has wlseb limited its activity in connection with these 
inatrutnenta aolely to the standarduation and test of their dimensions on the accuracy of which the 
precision of the instruments depends. It U front this point of view also that the Bureau has pointed out 
the advantages of the Zmprot ed Neubauer ruling and of the modern one-piece construction of the slides 
both being features which specialists In the med cal profess on alto commend 

The teat f haenucytometer apparatus at the Bureau f Standards and ubtedly has raised the 
general standard of accuracy of these instruroeatt 

Notail n]anu/acturershate>et reached th goalofa curacy wh ch one of them has laitj taiaed from 
thebeginoingof work n a production basis namely n perfect icore o theaccuracy of counting chambers 
tested at the Bureau. Chambera with errors n depth amounting to as much as 10 to 2? percent have 
been received at the Bureau. 

Some chambers with very Urge errors in depth ha e been tested within the past year Precise 
btood<eoun ting apparatus is however being made on a comparatively large production basis In this 
country and U avaiUbie on the market. A test at the Bureau of Standards will determine the 
precision of apparatus submitted to it for test. 

It is our opinion that the perfect score mentioned refers to Lety and Levj Hausser 
Counting Chambers Howeter we emphasize the importance of purchasing counting 
chambers with U S Bureau of Standards certification as such certiHcalion subsequent to 
purchase iniolvcs both delay and inconrenience 

If a Levy or Levy Hausser Counting Chamber purchased without certification should 
fail to pass Bureau of Standards certification it will be replaced by us w ithout charge No 
such instance has occurred in the sale of over 46 000 Counting Chambers 

The certification of counting chambers and diluting pipettes by the U S Bureau of 
Standards was first undertaken in 1917 at our request 

For detailed description and price hsi of Levy and Levy Hausser Chambers 
see pamphlet EE 26 copy of which is sent upon request 


ARTHUR H THOMAS COMPANY 

RETAIL— WHOLESALE- EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA USA 

CABLE ADDRESS BAI^ANCfc PHILADELPHIA 



REPORT OF A PRACTICAL TEST 

ON 

STRAIN-FINDER TESTED TEST TUBES 

The chief of the Division of Agricultural Biochemistry, of the Depart- 
ment of Agriculture of one of our largest State Universities, writes as 
follows 

May 28th, 1927 

“I have your letter of the 21st, together with a package of strain-tested 
test tubes 

“I had one of our boys test these out by adding 20 cc of ice water and then 
immediately sticking the test tube in the hottest part of a Meker flame 
Under less drastic conditions, we have in the past been able to save about 
one test tube out of three Using your tubes, one tube broke on the first tnal, 
the other eleven came through the first trial successfully and, on repeating 
the experiment, all eleven came through a second time This is somewhat 
more drastic treatment than a test tube is usually put up against, and I would 
say from this experiment that the tubes are highly satisfactory ” 

In reply to our request for permission to publish the above report, this 
Professor writes 

June 16th, 1927 

“I will be perfectly willing for you to send out that information because, 

as I told you, I have been thoroughly disgusted in the past with ■ 

test tubes and have wasted a great deal of valuable material by the breaking 
of test tubes just at the time that I did not want them to break ” 

For prices, packing and discounts for large quantities, with details of the 
strain-finder test, see supplement No 83, copy of 
which IS sent upon request 


Sole Distributors 

ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE — EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA, 0 S 

CABLE ADDRESS ‘BALANCE PHILADELPHIA 
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American 

Museum ^ars 

m many sizes 

These Amencan madejarshavequah 
ties which pbee them far ahead of 
the imported jars offered in previous 
>cars They are not blown but 
pressed m iron molds assuring urn 
form thickne'^s of walls This prt. 
Vents distortion of the specimen and 
the use of decohmed glass also aids 
in presenting the speamen in its true 
appearance 

buspension rods may be laid across 
the recesses at the top of the lars and 
specimen^ are thus hung in tne fluid 
This avoids the necessity of clumsy 
pedestil supports 

The covers which are pressed from 
the same ckar glass each contain a 
small opening which acts as a vent 
\nd permits addition of preserving 
fluid after sealing 

The International Association of 
Medical museums has recommended 
the Vinous si^^s which arc. furnished 
No I IS 5x5x3 ems and the largest i% 
25x25x12 ems 

For deftiWs and prices co»is»/t owr 
catalogue 


FISHER 



Labaratan IpparaliisandJicacmhSorthtmtao ^fdalluriy Biology 

PITTSBURGH, PA 

IN CANADA, FISHER SCIENIUIC CO LTD , 472 MCGILL Sr , MONTREAL 
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NATIONAL BIOLOGICAL DYES 


N ational Biological Dyes and In 
dicators have earned an outstand- 
ing reputation for quality, uniformity and 
dependability They aie today the choice 
of an increasing number of educational in- 
stitutions, hospitals, pathologists and com- 
mercial laboratories 

The National kne includes by far the 
largest list of Commission Certified Stains 
offered by any manufactuier 

Stocked by the principal dealers in labo- 
latory supplies 

Complete catalog and piace hst on request 


Pharmaceutical Laboratories 


NATIONAL ANILINE & CHEMICAL COMPANY, Inc 
40 Hector Street New York City 
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VmEKTlshMtSrs 


Superior Products 

to combat 

DIPHTHERIA 


Prevention 


Treatment 


Super Concentrated Diphtheria Antitoxin 

For curative treatment and immunization of 
contacts 

An antitoxin of very low protein content small 
bulk highly refined which minimizes serum sick 
ness and is rapidly absorbed 

Less bulk — Less pain — Quicker results 
DOSAGE— 1000 3000 5000 10 OOO 20 000 units 

Supplied la iluiford Si riagt$ rtidy tor Immediate use 


Diphtheria Toxin Antitoxin Mixture 

To produce a lasbng immunity, which develops 
Suscentibilitv m about eight weeks and continues effective for 
•' some years probably for life 

Immunization of children of pre school age and 
up to 10 years is recommended 

DOSE— 3 injections of 1 cc each at 7 day intervals 


Convenient Packaget 
Super Quality 


Supplied la packpges coataJalng 

$•1 cc vials (1 immunlzatioa) 
30-1 cc Tiais (10 ImmunUatiozu) 
10 CO vlais (3 iamuQuatloos) 
30co viala (10 immunlxationi) 


Schick Test Toxin 
To determine susceptibility to diphthena 
DOSE — 0 l cc injected between the la> ers of the skin 

Supplied la packaxea eoafaJalag sutfkteot material for SO tests. 


H K MULFORD COMPANY 

PHILADELPHIA USA 
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'HIE JOUHNAL OE EABOKATORA AND CLINK AL AlLDICINl 


ccessful Practice 


ASTHMA 


RHEUMATISM 


COLDS 

NEUTRAL 

ACRIFLAVINE 

NEONAL 

BUTYN 

BUTESIN 

PICRATE 

OINTMENT 

CHLORAZENE 


^ Collect diagnosis, piopei tieatnient and the wise 
selection of dings aie tliiee essentials of success 
fill piactiee Tlie following lemedies ma\ be 
depended upon in the conditions indicated 
Tlies lend themselves to successful piactice 

EPHEDRINE HYDROCHLORIDE 

is lepoited in medical liteiatuie to he gnmg 
excellent lesults in asthma The Abbott brand 
of guaiauteed puiitj’^ is supplied in tablets and 
capsules for hjqiodeiraic oi oial administiatioii, 
in 3% solution foi topical use and also in 
powdei form and as a nasal spiay with Butesiii 

NEOCINCHOPHEN 

The Avide use of this diug in iheumatisni, sci 
atica, gout, lumbago and neuialgias stamps it 
as an outstanding success The reasons foi its 
action aie well-founded and the lesults justify 
its selection in these eases NEOCINCHO 
PHEN, ABBOTT, is the choice of disceining 
physicians 

METAPHEN 

The intia-nasal use of Metaphen spiays in eailj 
colds is doing much to shoiten their couise and 
111 event more serious complications META 
PHEN IS moie than an ordmary germicide It 
IS a leal addition to the doctor ’s weapons of 
offense and defense against invading and de 
^ sti uetive organisms 


These and Other Abbott and D R L Preparations May be Obtained 
of Your Druggist or Local Dealer 

The ABBOTT LABORATORIES 

North Chicago, Illinois 

New York San Francisco Seattle Los Angeles Toronto Bombay 
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VmUtH'.tMENT'' 


Hemoglobinoraetei 
Dare Aiuminura 

Blood is 
amlaed 
undl 
luted. 

Com 

plete operation 
from the punctur 
ing of patient s 
finger to cleansing of plpets 
takes hut two minutes 
The application and technic 
of examination are described 
in all works on Hematology 
and Clinical Diagnosis 


PATCNTEO 

No 




Rieker 

Coagulometer 


Most accurate and quickest 
method for determining coagu 
latlve quality of the blood 
If nt€ for dticnpUot ctreutars 

Rieker Instrument Company 

i9I9Fa(rmQun( Avcaue Pfatlidciphia Pa USA 


The outstaadio{[ reason for the uatversal latis 
lactiOD found in DAIGGER LABORATORY 
equipment la summed up in one word 

CARE 

Care to adherence to apecilicatjons 
Care to be prompt m shipment 
Care in packing 


Send for a copy of our 
catalog 

KaTADMflUSD 1891 


A. Daigger & Co 

Lai aCtff SafiPl/it nJ Ci micalt 
Itu IW IbSu OUCACO UL 



p 

Urinar*Y 



^::;^nalysis 

-■ 

1 

Odorless 

Quick 

Accurate 

There 1 no handl ns of »»«t 

ome(c wh n e t tt < 

made Ih th < outfit It te t 

1 3 — cd rt IS Ad the /<? d 
jcal on th Bolt g es q ete 
$ tr read s 0 ]r m im m 
tpt men i needed Sa i s lot 
of t m nd trcubie 

/ 


Testnlc Inst Co 106 E 16ih St N Y C 


Mansfield Powders and 
Cosmetics 

are successfully used by patients suf 
fering from asthma and kindred ail 
ments Recommended by the lead 
mg phjsicians specializing in the 
treatment of these diseases 

H rile/ i /prmall J eemphs te tie 

E R Mansfield Laboratories 

1H9|^ S. L«s Aoitlts St Lcs Aoltlci Ctliferaia 



UINCA PIG5 


-Mice 


Are You in Need 


of Guinea pigs rabbits 
white mice white rats 
cals or dogs? 

If prompt delivery ef 
ficient service andgood 
quality slock u a con 
sideration when buy 
mg ask for my prices. 

HholttaU dhtrlbutor of 
Laboratory Antmah 
tiHce 1917 


/fe MICHAELS 

'{ 2907 DIAMOND ST 
Vi. PHILADELPHIA 
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Apparatus for Experimental Work and Research 

For use in laboratories devoted to the study and teaching of 
Pharmacology, Physiology and Related Subjects 



WH 137 Kidney 

Oncometer 

WH 130 Myocardio 
graph 

WH 144 Spleen 

Oncometer 

WH 200 Adjusta 
Pulley 


WH 207 Arterial 

Canula >30 

WH 214 Pulmonary [1 m • 

« w. 



WH200 





WH 165 Lung 

Pietnysmo 


WH 186 HartUvw 

WH228 Stethograpb 
Drum 

WH 179 Supporting 
Stand 

WH 116 Tambour 
Smgle 


We apecialize in the complete cQuipment ol laboratories for Medical Schools Hospitals and Research Inililotioni 
Part of our large factory is devoted to the manufacture of Experimental and Research Apparatus 


&SoN Co. 


Surgical Instruments, Chemical Glassware, Hospital and Laboratory furniture 
29 31 West Sixth St Cinoinaali, 0 


Erythrol 

Tetranitrate 

Merck 

Literature on request 


Chart shows relative re 
duction of pulse tension 
produced by 

1 Amyl Nitrite 

2 Nitroglycerin 

3 Sodium Nitrite 

4 Erythrol Tetranitrate 

MERCK & CO. 

INC 

Rahway, N J 


Effective V asodilcttor 

Useful in Angina Pectoris, 
vascular diseases, and® as 
a prophylactic for anginal 
pain 

Tablets — M gm Bottles of 50 

Tablets — H gm Tubes of 24 
and Bottles of 100 


P Ihc lislrmn iso rain.iw,nw*- 
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“AMPOULES, PREFERRED” 

As a Therapeutic Investment 

A pbysictan wntes its 

^‘Foi j1 \t ns 1 h»\( bttn p„nduiii\ eiiim 

mtiJipr tiom nn pintut* the imcertimt\ of “self 
m/ (}jt TtJojj h\ «n />jti(nts iiid more lod 

moie ijjioM itnunts uith known qinntities of the 
limps I (lesn« jit /nnpoitle foiin 

i)u ftniijj ss inii steiiii«p, militfeience of 

patunts fNui with JJk most caieiuJh pnenmstiuc 
tious foi the usL of piisLiibed cJmps frequeiifh m 
teifered with ex|)et(<<l nnpio\eiiient 

IIk fh (II \ (it (iiijunih m<.(ln.afion jppeiled to 
me tb2 01J^.h its compJeto toutiol o\<.i dosage and 
administiiition 'ind also because of its qiiiekei ac 
tion uid sf indaidi/ation 

Using mipoule medu ition 1 note an in 
cieased iffiiuno |niticulnl\ in instantts where 
01 d idministntions <aimot Ite tolei ited huinse of 
dige'itue disturbanceH 

patients impioxt lisifi and ixcept lu a 
few isointed instmces omoii^ timid oi Inpersensi 
f!\e pitients a'Uo object to the needle I find that 
tlie\ are better satisfied with tin lesults ' 

Bicon Ampoule Solutions will likiwix benefit ifoui piacticc 

We will glidh scud dci>ciipti\< litfiatnre Just mail this 
(oupon to im of the iddrcs.es helow 


GEORGE A BREON & CO 

Pha rnaceattcal C h $ m i itt 

Kansas City Mo 


New’ York 
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The Potten^er 

anatorium 

MONROVIA, CALIFORNIA 
FOR DISEASES OF THE 
LUNGS AND THROAT 

A thoroughly equipped institution for the scientific 
treatment of tuberculosis 
High class accommodations 

Ideal ail year round climate Surrounded by 
orange groves and beautiful mountain scenery 
Fort) five minutes from Los Angeles 
F M Potten^er AM M D LL U Medical Director 
J E Pottenjter AB MD Assistant Medical Direc 

tor and Chief uf 1 aboratory j 

We have established m connection with the San ' 
atonum a clinic for the diagnosis and study of such 
nun tuberculous diseases as asthma lung abscess j; 
and bronchiectasis 

For particulars address 

Pottenger Sanatorium 

Monrovia California i 


LOS ANGELES OFFICE 
^ 1045 47 Title Insurance Building J 



New 2nd Edition 

Examination of Children 

By Clinical and Laboratory Methods 

By A. Lev Inson, B S , M D , Associate In 
Pediatrics Northwestern University Med- 
ical School Attending Physician Chil- 
dren 3 Dept Cook County Hospital At- 
tending Pediatrician Sarah Morns Hos- 
pital for Children of the Michael Keese 
Hospital Chicago etc 

192 pages 7x10 with 85 text Illustrations 
and color plates Second Edition re- 
vised and enlarged Price cloth ?3 60 

Includes all the procedures that a pedia 
tncian or general practitioner who comes 
in contact with children has to cany out 
in his practice Only the most simple 
tests that can be performed by the aver 
age physician are described in the book 
All complicated tests are discussed with 
reference to interpretation with particu 
lar reference to their application m pedi 
atric practice 

0 V Mosby Co — Publishers — St Louis 


“Good Things 
to Come” 


Static niectncity in the Treatment of Pelvic 
Diseases Willnm Benham Snow New \ori 
Citv 

The Vascular Relaxation of the Splanchnic 
Area Alary Arnold Snow New VorL Cit> 
Clinic on Internal Medicine Hilding Berp 
lund Minneapolis Alinn 

Influence of Rectal Disease Upon the General 
Heahh Chaises J Druecii Chicago IB 

Bilateral Hydronephrosis Case Reports Julius 
Frischer and FredericL E Diemer Kansas Cil) 
Alo 

Late Results of Upper Extremity Reconstruc 
tion Work A Steindicr, Iowa Cit> Iowa 

Diathermy in Painful Shoulder Conditions 
Richard Kovacs New York 

Hepatic Stasis and Its Associated Conditions 
William Alartin Atlantic City 

Treatment of Deep Seated Pam Wth Phjsical 
Therap> Benjamin H Sherman Dexter Iowa 
The Quick and the Dead Burton Baler 
Grover Colorado Springs 

Report of Two Unusual Cases of Ascites 
lievcd b> Diathermia A F Tyler Omaha Neb 
The Various Electrotherapy Alodalitici and 
Their Special Indications, Jos E G Wadding 
ton Detroit Alich 

Honesty in the Profession L A Mari' 
Kansas City Mo 

Is Physical Therapy a Rational Procedure’ 

L K Poyntz, Chicago 111 

The Use of Fulguration and Electric Coagula 
tion in Treatment of Bladder Tumors Clinton 
k Smith Kansas City Alo 

The Therapeusis of Hyperpyrexia With Special 
Reference to Infra Red Radiation G J Warn 
<liuis Alilton Wis 

The Use of the Low Voltage Currents m 
Gynecology A David Wiilmolh Louisville A/ 
Physioihenpy in Practice A David Wil 
moth Louisville Ky 

Climacteric Arthritis With Obesity S Grover 
Burnett Kansas City Alo 

Static Electricity as a Systemic Tonic, J 
Gibson Denver Colorado , 

The Leucocyte Count as a >t"i 

Prognostic Aid m Appendicitis M 
and Dudley A Robnett Columbia Mo 


All of the above excellent papers and many more 
will appear shortly in 

The Medical Herald 
and Physiotherapist 

Only Two Dollars TIio Tear 

Contains all the Transactions of the ^ 
Society of the Missouri Valley and the Wesle 
Assn of Physical Therapy 


CHAS WOOD DASSETT, MD 

Afanaging Editor 

E Slat Street Kansas City# 
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Ameficao Pliysicians 

This pamphlet relates their observa 
tions with some typical cases in which 
they prescribed Tolysin 

May we send you a copy‘s 

THE CALCO CHEMICAL CO , Bound Brook, N J 



In UM(ser 

imi Hare and others have drawn attention to 

the persistent presence of an excess of 
hydrochloric acid both as to percentage 
strength and quantity 

^1* Kalak Water helps to combat such hyper 

acidity It IS unusually well borne and pref- 
erable to single alkalies because less apt 
to set up an alkalosis 

B KALAK WATER CO , 6 Church St New York City 
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Book Binders 


We specialize in the binding of new 
publications and the rebinding of old 
books. Also in Edition or Catalog 
binding in cloth or leather and Pam- 
phlet work 


Becktold Company 

200-212 Pine St E.ubi..h.d 1872 St Louis, Mo 
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Just Pabltshed 

Gonococcal Infection 
in the Male 

By Abr L Wolbarat, M D 

UrologJat and Plrector of Ufologic Clinics Belh Israel Hospital Consulting Urologist 
Central Isllp state Hospital Manhattan State Hospital and Jewish Memorial 
Hospital etc 

With a Chapter written bv J E n HcDonngb f II C 9 Surgeon Lioodon Uock Hospital 
I>ate Hunterian Professor Ro>al College of Surgeons, etc London 

237 pages 0x0 with fJD iHustrations laeludjDg seven color plates 
Price cloth $3 GO 


I Introduction 
IT Anatom) 

III Acute Gonococcal Urethritis Acute 

Gonorrhea 

IV Acute Gonorrhea 
V plagnosle 

VT Treatment of \cute Uncomplicated 
Gonorrhea 

VII Complications of Acute Gonorrhea 
VIII Chronic Gonorrhea 
IX, Stricture of the Urethra 
"< Chronic Posterior Gonorrhea 


COSTEKTS 

XI Chronic Prostatitis 
XIZ Chronic Seminal Vesiculitis 
XI17 DlatJicrmv In Gonorrhea. 

XIV Methods of Petermlning the Source 
of Pus and Shreds In the Urine 
XV When U Gonorrhea Cured? 

W1 Sexual Keuroaes Follonlng Conor 
rhea. 

XVII Male Sterility Following Gonorrhea 
XVIII Personal Prophylaxis 
XIX Gonorrhea In Mole Children 
XX Views on Gonorrhea By J E B 
McUonagh F B C S London 


PUBI/ISHLR S ANNOUNCEMEhIT 

Tins is a highly pzactical work intended for the general practitioner of 
medicine Not a pocket syllabus, but a work that will meet the needs of 
the practitioner, giving him e\er> thing be needs in diagnosis and treat 
jnent of gonorrhea and its complications It is right up to the minute 
and includes a chapter on diathermy, one on the cure of gonoiThea, and 
all the latest tests, gonorrhea in bo>s personal prophylaxis, and a special 
chapter by Dr HcDonagh of London, giving his views on gonorrhea and 
its treatment Beautifully illustrated with text illustrations and seven 
color plates 


THE 0 v MOSHY COMPiXT-^Meillcal Pobllthfi #—91 l.ou]« 

GenU«men Please send me a copy of tho now book by Wolbarst on GONOCOCCAL 
INFECTION IN THE ILVLB price 5o.60 D I cneJoso herewith check for 
D Charge lo account 
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James Y Simpson, M D 
NeuroIoiiBt and AddictoloHnt 




Hermon S Major, M D 
Neuro-psycbiatnit 


^ ^ ^^curo-psycbiatnit 

SANITARIUM 

3100 Euchd Avenue Kansas City, Missouri 



Nervous 

Oiieases 

Selected 

Mental 

Cases 

Alcohol 
Drug and 
Tobacco 
Addictions 


heated^*^^All*nll^*fii/^ 1 pleasant residence section of the city Fully equipped and well 
Experienced ^and hn Large lawn and open and closed porches for exercises 

atte'lidance day and^niX ® Liberal, nourishing diet Resident phyiiciaa in 
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New York’s Newest* 

Hotel Manger 

Seventh Avenne and Fiftieth Street, New York City 
1750 ROOMS 

The "Wonder Hotel of New York 
A Modern, Marble Palace 

O NE of the largest and finest hotels in the world, with rates 
lower than any other first class hotel in the country In 
toe heart of the Times Square District — grouped about the 
ttotel are the largest legitimate, vaudeville and motion picture 
toeatres, as well as important shops and the New Madison 
Square Garden The elegant furnishings set a precedent in 
®fl“jpptog of a distinctive, modern hoteL Subway and 
surface lines at door bring Grand Central and Pennsylvania 
Stations within easy access 

All rooms have hot and cold running water, circulating ice uater and Seriidors 
RATES PER DAY— NONE HIGHER 

For One Person Par Two Persons 

Rooms $2 50— S3 00 S3 50— S4 00 

Rooms with shower bath 3 00— 3 50 4 50— 5 00 

Rooms With private bathandshower 3 50— 4 00 5 00 — 6 00 

OWNERSHIP MANAGEMENT 
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As a preventive of simple goiter we 
are restoring the natural lodme to salt 
This more complete food, contaming 
the lodme so necessary to the daily 
diet, is produced under the watchful 
supervision of certified chemists Each 
two pound package contams the exact 
amount of Potassium Iodide recom- 
mended by health authoribes 

MORTON SALT COMPANY 

CHICAGO 
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Th \ului nf thH innc] b >ok cannot be 0\<,rt^tli7iite L Tills Is a 
■ftork pre enilntntlj suited for the specialist To the man cneaged in actual practlci- 
ot B>necology an 1 obstetrics It is a reliable guile To libn who wishes to do re 
searcli work It npicsents nn ui>-to>late reference work on all achievements of the 
subject. (*'irirer> tjnccolnm ml Ob t trie ) 

Biologic und Pathologic 
dcs Wcibcs 

Bin Handbuch der Fraueaheilkuode und Geburtshilfe 
Unter MIturblet lieriori-agrnder Faclunucnn r h ran goceb n » n 

Prof Dr Josef Halban und Prof Dr Ludwig Seifz 


Von dicseiii dna Gc'* iiiittibn t ler Pr mcnliedl unde und GcburtsJiiJte dur tcllLudeii 
A\prk Sind 3u Ldcfi rungoii trchitUMi rni dcr Ban lau g,flbo he^cu dio BaenJo I 

H III \ 1 J A I 1 » \ 11 J un 1 \ JH J \ ill taendik \ or dir rusainmen KAf 4.60 30 

koHton, dtr Abschluss li Wirk s trf ilgt in allcr Ivuer/i 

i-iDO gro^so Zahl In Iier uocli nirginK ci r lelTenthclicr Vbbil Uin„vn iiii Test 
un 1 anf firbij,<n Tiffin (rhoilnn I n W ri !<>< Werkc-f 

Das reticulo endotheliale System m der Schwangerschaft 

Fine experimcQt 11 kllolsche Studle 

Von Dr rob t B nda Prag MIt t T b II n iin } Tifcln III und » Seltcn 
19 BM i lO 

Ueber eingebildete Schwangerschaften 

Aon Doz D F Kofti^it \M n It in » Ilf iten ( bun 1 n KiX 1 0 

Die Abtreibung 

1 In mtllzlnlcli zulogichc ‘'tudi In blllUch n Pir t llungen fuer ^‘Erate 

JurJsten und Soziolofccn ton Prof J)r II Lic^jwifinn Berlin tUt -■! lulls 

mehrfarbisen Taf in nuch Origin/ 1 n von M sin ons tt nil ml 111 und 
J Tufcln nilt T xt 19 G bun len RM 13 SO 

Indikationen fuer die operative Behandlung der Frauenkrank 
heiten 

t in Prof Dr ti f D nth i 1 nli. b rg I li t iin] 6 S It n 19 

Cebund n Ril 1 — 

Atlas der Operations Anatomie und Operations Pathologic der 
weiblichen Sexualorgane 

Mil br oaderer 11c ucckfilcbllgung dcs Vrel ricrlnul s iind Irs SanpeinloD und Stuclc 
ipparutes dr Vtc in In -1(1 Tafrln 

Von Pn>f Dr Mil/ phi T trnni inn Borin Itc v n icluio Vullage 1 S U n 

19 4 G bunl n RiL IS — 

Gynaekologische Psychotherapie 

V-q t tct Ivior 1 Tito uivl StttiMo In \ t vjvvKcn 

Von Prof Dr il l/ielm /lr;;wirt»i» B rlln MU 4 I uni»tbtlHg n von lUcInr 1 Fulip 
uni 0 Vbbildunfetn Ini T xt til uni 0« S iten. 19 4 GbundcnRM9 3a 

Verlag von Urban & Schtvarzenberg/ Berlin und Wien 

no Tirfriuiiu diia r Merhc if fUcA «// / an Icrrit I ntach j Bucher erjolnt-^ 
aofcm nicht andera cricun cl I — lurch 


Oscar Rothacker “d 


Berlin N 24, 
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Evolution of Preventive Medicine I 

I 

By Su Arthur Newsholme, KCB.MB.PKCP i 

# 

The former Principal Medical Officer of the Local Goiernmcnt Board of Eng [ 
land presents the first concise and authoritative narratiio of the development of | 
public health worh from ancient times to modern Cloth, 5 v 714 , 22G pages, 6 fi 
illustrations, indev Price $3 00 C 


Immunity in Syphilis 

By Alan M Chesney, M B , Johns Hopkins Medical School 

In this monograph Dr Chesnoy presents a critical renew of the contributions 
to the study of immunity in syphilis — more p,articularly those of recent jears — but 
not neglecting the historical aspects of the subject Clotb, 6 x 9, 85 pages, 163 
references Price $2 50 


Serum Diagnosis of Syphilis by Precipitation 

By E L Kahn, Michigan Department of Health 

Picscnts the governing principles, pioceduic and clinical application of the Kahn 
Precipitation Test Cloth, 6 \ 9, 287 pages, index, bibliography Price 53 00 


Standard Methods of the Division of Laboratories 
and Research of the New York State 
Department of Health 

By Augustus B Wadsworth, Director 

A compichciibii e guide to gcncial laboratory procedures and methods used m the 
department foi piepariug media and glassware, the laboratones for sanitary sui 
analytical chemistrj, the lesearcU, publications, and libraiy department, the an i 
toxin, seium, and \ iccme Uboiatories, the diagnostic laboratones, and the esecu 
ti\e offices Cloth, 6 x '), 640 pag< s, 70 illustrations, index, references Price 

THE WILLIAMS AND WILKINS COMPANY 

Publishers of Scientific Books and Periodicals 
Baltimore, Maryland 
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Dual Trio Radto Concert 
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S TAND out like personal friends in the 
thoughts of those who love to go down 
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friendly hospitality has so graced every 
service for so many years 
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months are the broad deck porches facing 
the sea with their comfortable steamer 
chairs looking down on the flowing life of 
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riding on the beach theatres Boardwalk 
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LEIBOFF 

CHOLESTEROL APPARATUS 

Patent applied for 



This appaiatiw 
IV a a desIgnLi] 
for Cholesterol 
ilcterniination In 
blood and is an 
hnpiovcment on 
the pi esent 
method for the 
follow ing re a 
sons 

Uses Smaller 
Amounts of 
Blood 

of the usual 
amount) 

Saves consider 
able labor and 
time The com 
plete tCbt nnj 
be made In 
about 40 min 
utes also there 
Is no loss of ma 
tei iai since no 
transfer of nia 
teiial Is made 
the whole pro- 
cedure Is done 
in one tube for 
this reason tlu 
method is more 
iccurate 
The apparatus 
Is portable and 
\ er> compact 
occupying very 
little space in 
tlie laboratory 
One of tlie most 
important fea 
tures is that six 
s 1 m u 1 1 aneous 
extractions tnr 
be made vvitli 
one condenser 
also it cannot 
leak and parts 
can be easll' 
icplacetl 


^treettons for use supplied with apparatus 


No (,173 Cliolesteiol condenser complete with glass tubes and (i ft rubbei tubing 

No -Di j^ltliout heatei filtei discs oi beaker 

Rila/ia ? glass conclensei tubes each 60 

No 6173/0 maik at 6 nil c icli 100 

No eiTS/n (Package of 100) J 50 

J\o bl7d/D Electric heater with plug and cord ® 


,, , (State Current t olta^rt Kequired) 

Reference — ( loin nal Biolotioal Cbeniistn A''ol I XI No 1 Vut 

Sold Exclusively by 


1924 pigel77) 


EMPIRE LABORATORY SUPPLY CO. 

Incorporated 

Importers, Manufacturers and Dealers 
Chemical Apparatus, Chemicals and Bacteriological Supplies 
218-20 East 37th Street, New York 
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BLOOD CHEMISTRY KEIDELS 

with Sodium Fluoride as* used by the Pcnnsylvann 
Department of Health under the direction 
of Dr John L Laird 


(011161 This hade mark on the back of oiti Blood Count 
Pipette means that we guarantee a Gieater Ac 
cutacy than is requited by the U S Bnieau of Standaids 


HARRIS COMER, Trading as Sltele Glass Company 

622 South WaibtnftOQ Square PHILADELPHIA PA 

\Nc make apparatus ot Glass tor Chemical Medical and Espcrimeatal Laboratoncs 
Forty \car9 Expemnce 
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A Simple Electro-Ultrafilter 

(bee Join oi Geiieml Plij&ioloin, Styt 
20, 1026, Vol X, Xo 1, pp 2i 20 ) 

Combines ullia^ittstiou U'llli eltUio 
pJioiesis Used foi fieeuig colloid, i! ^olu 
tions ot eleeholj tes, diali/aii" solnuoii-. 
eontaiuing bael:euopba{>e, and for siimUr 
M'oxlv ’ Capacity about 2a et 


/ ii autboi desciibos the peifoniiiii'ce ot 

/'ifeli®, iB the appaiatns as iolloivs “Wlieii 20 Cu 
" I>J«‘-’ed in the diilv.aie 

/ /tfel' f ' (hambei and the full tmient -ivin tuiaed 

the aiiiu’etei lead 4 5 anipeies It tlnu 
ff'y/ of bioth weie di.ilv/ecl nillinut 

^uiieiit, it ivould requue S horns to in 
cie.ase ita lesistauce to tlie passage ot cm 
rent sutheieiith to give an annuetei icad 
mg ot 0 010 When dialjsis uns tomhuinl 
'vdli electi opboiesis, ,i leadiiig ot 0 011 amperes was reached in 15 
miiiutes ” ^ 
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tins iiigenrous dcsii^ii utili/ing both the liont and bade of the suppoUi 
lesulfs 111 an apparatus lu uhich tn eiit 3 ''-tight p.irts^ rucludmg electrical 
nisti uments, sliakmg motor, etc, .ue combined into due complete unit 
leuh to: immediate opeiatiou oii direct cruieut ' - 
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Thud Ave , 18 th to 19 th St NEW YORK, N Y 



